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Cooperation is a cornerstone of human societies, which are largely founded on 

individuals’ willingness to provide benefits to unrelated others and contribute to common 

goods, sometimes even at a personal cost (Balliet & Van Lange, 2013a, 2013b; Fehr, 

Fischbacher, & Gächter, 2002; Henrich et al., 2001; Ostrom, 2015). Yet, cooperation can be 

challenging to achieve, especially in situations where the interests of individuals conflict with 

collective interests—that is, in social dilemma situations (Van Lange, Balliet, Parks, & Van 

Vugt, 2014). Across disciplines, researchers have strived to understand how cooperation can 

evolve and be sustained among self-interested individuals interacting in conflict-of-interest 

situations (Bshary & Bergmüller, 2008; Cosmides & Tooby, 1992; Nowak, 2006; Ostrom, 

2015; West, Griffin, & Gardner, 2007), and they have come up with various solutions to this  

‘puzzle of cooperation’, including solutions based on reciprocity (Trivers, 1971; Nowak & 

Sigmund, 2005), interdependence (Aktipis et al., 2018; Roberts, 2005; Tomasello, Melis, 

Tennie, Wyman, & Herrmann, 2012), and the punishment of non-cooperators (Fehr & 

Fischbacher, 2003; Fehr & Gächter, 2002; Rockenbach & Milinski, 2006). 

Broad theoretical accounts of direct reciprocity (Trivers, 1971), indirect reciprocity 

(Nowak & Sigmund, 2005), and partner choice (Barclay & Willer, 2006; Noë & 

Hammerstein, 1994) have proposed complementary explanations for the evolution of 

cooperation in humans (and in other species). According to direct reciprocity theory (Trivers, 

1971), cooperating with unrelated others can be adaptive, so long as those others reciprocate 

in the future (at a sufficiently high probability). Extending this idea, indirect reciprocity 

theory (Nowak & Sigmund, 2005; Nowak, 2006) proposes that cooperation can evolve and 

be sustained even if cooperators do not receive direct reciprocation from the individuals they 

have benefited—so long as they receive benefits from others based on their good deeds. 

Relatedly, partner choice models (Barclay & Willer, 2006; Noë & Hammerstein, 1994) 

suggest that cooperation can evolve when individuals are able to signal their trustworthiness 
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or willingness to cooperate and to select their interaction partners based on such advertised 

traits (or avoid interactions with non-cooperative others; Aktipis, 2004). 

More generally, to overcome the risk of exploitation by self-interested partners, 

individuals need to employ conditional strategies, that cooperate with other cooperators, 

while excluding free-riders (Axelrod, 1984; Axelrod & Hamilton, 1981; Nowak & Sigmund, 

1992, 1993; Van Lange, Ouwerkerk, & Tazelaar, 2002). But while conditional strategies may 

be sufficient to induce reciprocity in dyadic relationships, cooperation is harder to achieve 

and sustain in larger groups (Boyd & Richerson, 1988). That is, for example, because 

monitoring group members’ behavior becomes exponentially harder with increasing group 

size. Nevertheless, direct reciprocity, indirect reciprocity, and partner choice theories suggest 

that various punishment strategies can effectively deter non-cooperative behaviors in large 

groups. These strategies include costly punishment (Boyd & Richerson, 1992; Fehr & 

Gächter, 2002; Yamagishi, 1986), the exchange of reputational information (i.e., gossip, 

Beersma & Van Kleef, 2011, 2012; Dunbar, 2004; Foster, 2004; Peters, Jetten, Radova, & 

Austin, 2017) and social exclusion (Aktipis, 2004; Feinberg, Willer, & Schultz, 2014). 

Interdependence, Cooperation, and Strategies to Promote Cooperation 

 Prior theory, evolutionary modeling, and experimental studies have provided key 

insights into the conditions that allow for the evolution and maintenance of cooperation. 

Nevertheless, this research has largely assumed that human social interactions are 

characterized by a specific type of interdependence—i.e., a specific way in which 

individuals’ behavior affects their own and others’ outcomes—that involves highly 

conflicting interests (see Balliet, Tybur, & Van Lange, 2017). However, other perspectives 

have pointed out that cooperation may be much simpler to achieve when people have high 

stakes in each other’s well-being—i.e., when they are highly dependent on each other or they 
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have corresponding interests (Aktipis et al., 2018; Roberts, 2005; Tomasello et al., 2012; see 

also Balliet & Van Lange, 2013a; Boone, Declerck, & Suetens, 2008). 

Moreover, drawing upon social psychological perspectives (i.e., Interdependence 

Theory; Kelley & Thibaut, 1978; Kelley et al., 2003), recent work has emphasized that 

interdependence within social interactions can vary across multiple dimensions, including 

mutual dependence (i.e., the extent to which individuals’ behavior influences each other’s 

outcomes), conflict of interests (i.e., the extent to which individuals can simultaneously 

achieve desired outcomes), and power (i.e., the extent to which individuals are symmetrically 

or asymmetrically dependent on each other; Balliet et al., 2017; Gerpott, Balliet, Columbus, 

Molho, & de Vries, 2018). These dimensions characterize objective differences across social 

situations, and they can also be used to describe how people subjectively construe their 

interdependence with others (Gerpott et al., 2018; see also Rauthmann, Sherman, & Funder, 

2015). Yet, very little empirical research has examined how objective and subjective 

variation across multiple dimensions of interdependence influences cooperation and 

strategies to promote cooperation. 

 Power is an important case in point. Most modeling and experimental research on 

cooperation has focused on egalitarian, symmetric interactions, but power asymmetries are a 

pervasive feature of social organization (both in ancestral and modern societies; Cheng, 

Tracy, Foulsham, Kingstone, & Henrich, 2013; Fiske, 1992; Van Vugt, Hogan, & Kaiser, 

2008). Moreover, the subjective experience of power has substantial consequences for 

cognition (Keltner, Gruenfeld, & Anderson, 2003), motivation (Galinsky, Gruenfeld, & 

Magee, 2003), and emotion (e.g., Van Kleef, De Dreu, & Manstead, 2004; Sell, Tooby, & 

Cosmides, 2009) (for reviews, see Fiske 2010; Galinsky, Rucker, Magee, 2015; Sturm & 

Antonakis, 2015). More pertinent to this dissertation, existing theoretical accounts have 

proposed that power differentiations can reduce within-group conflict by facilitating 
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coordination (De Kwaadsteniet & Van Dijk, 2010; Halevy, Chou, & Galinsky, 2011; Ronay, 

Greenaway, Anicich, & Galinsky, 2012). However, experimental work suggests that 

powerholders typically behave in a more self-oriented manner (Bendahan, Zehnder, Pralong, 

& Antonakis, 2015; De Cremer & Van Dijk, 2005). Thus, an outstanding question concerns 

how cooperation can be achieved and sustained in asymmetric interactions and, more 

specifically, how power influences strategies—such as costly punishment and gossip—to 

prevent exploitation within hierarchical groups. 

Direct and Indirect Strategies for the Punishment of Norm Violations 

Cross-societally, humans have developed norms to regulate social behavior, across 

multiple moral domains (e.g., harm, fairness, purity, Graham, Haidt, & Nosek, 2009; 

Graham, Nosek, Haidt, Iyer, Koleva, & Ditto, 2011; see also Rai & Fiske, 2011), many of 

which are directly relevant to ensuring cooperation (e.g., reciprocity, fairness, and loyalty; 

Curry, 2016; Curry, Chesters, & Van Lissa, 2019). Nevertheless, behaviors that violate 

cooperative and moral norms occur frequently in daily life (Hofmann, Wisneski, Brandt, & 

Skitka, 2014). And, although there is variation in moral convictions across different attitudes 

(e.g., Brandt & Wetherell, 2012; Weeden & Kurzban, 2014) and across individuals (e.g., 

liberals versus conservatives; Graham et al., 2009; Pliskin, Bar-Tal, Sheppes, & Halperin, 

2014), those who offend moral norms often become targets of punishment (Chaurand & 

Brauer, 2008; Hofmann, Brandt, Wisneski, Rockenbach, & Skitka, 2018). 

Experimental work suggests that various strategies, including costly punishment (Fehr 

& Fischbacher, 2003; Fehr & Gächter, 2002; Henrich et al., 2006), gossip (Beersma & Van 

Kleef, 2011; Feinberg et al., 2012; Rockenbach & Milinski, 2006; Peters et al., 2017), and 

social exclusion (Feinberg et al., 2014) can effectively deter non-cooperation and promote 

norm abidance. Yet, most previous work has either neglected to rigorously differentiate these 

strategies (e.g., Fehr & Fischbacher, 2003; Fehr & Gächter, 2002; Hofmann et al., 2018) or 
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has studied them in isolation, giving individuals fewer options than those available in 

ecologically valid settings (for exceptions, see Balafoutas, Nikiforakis, & Rockenbach, 2014; 

Feinberg et al., 2014; Wu et al., 2016a, 2016b). Thus, despite the key role of punishment in 

regulating non-cooperative and norm-violating behaviors (Boehm, 1993, 2009; Ostrom, 

2015; Yamagishi, 1986), little is known about the factors—relational, situational, and 

emotional—underlying distinct punishment behaviors in natural settings. 

When people witness norm violations in daily life, they often feel strong negative 

emotions that, in turn, motivate the punishment of offenders. Previous research on 

punishment has treated various negative emotions—anger, disgust, contempt—as equivalent, 

reflecting a common, underlying state of moral outrage (e.g., Chaurand & Brauer, 2008; 

Fehr, & Gächter, 2002; Hofmann et al., 2014; Jordan & Rand, 2019). Nevertheless, there are 

multiple accounts suggesting that other-condemning moral emotions can be meaningfully 

differentiated. Prominent moral psychology theories (CAD model, Rozin, Lowery, Imada, & 

Haidt, 1999; Moral Foundations Theory, Graham et al., 2009, 2011) have suggested that 

distinct negative emotions are elicited by different types of moral violations. For example, 

Moral Foundations Theory has posited that purity-relevant violations uniquely evoke disgust, 

whereas harm-relevant violations uniquely evoke anger (for counter-evidence, see Cameron, 

Lindquist, & Gray, 2015; Kollareth & Russell, 2017; Landmann & Hess, 2018; Royzman, 

Atanasov, Landy, Parks, & Gepty, 2014). Further, there is a long-standing tradition in 

emotion research, viewing negative emotions as having different roots (appraisals; e.g., 

Chapman & Anderson, 2013; Fischer & Giner-Sorolla, 2016; Russell & Giner-Sorolla, 2013) 

and different consequences (approach and avoidance action tendencies; e.g., Carver & 

Harmon-Jones, 2009; Fischer & Roseman, 2007; Hutcherson & Gross, 2011). Thus far, 

though, we know little about the role of distinct moral emotions in motivating different 

punishment strategies in response to norm violations.  



GENERAL INTRODUCTION  12 

Goals of the Dissertation 

This dissertation aims to fill multiple gaps in our current understanding of the 

psychological underpinnings of cooperation and punishment. Part 1 of the dissertation 

investigates: (a) how multiple dimensions of interdependence—with a focus on mutual 

dependence, conflicting interests, and power—influence cooperation and (b) how power 

asymmetries, in particular, influence the use of costly punishment and gossip strategies to 

promote cooperation. Part 2 of the dissertation examines: (a) how the other-condemning 

emotions of anger and disgust relate to different punishment strategies and (b) how relational 

and situational factors relate to the use of distinct strategies—confrontation, gossip, and 

social exclusion—to punish violations of cooperative and moral norms. Throughout this 

dissertation, I draw upon theoretical and empirical insights from various disciplines—

primarily social and evolutionary psychology, as well as behavioral economics and 

evolutionary biology—to forward hypotheses about the antecedents of cooperation and the 

punishment of non-cooperators. Further, I employ multiple methods—decision-making 

experiments, vignette studies, experience sampling and daily diaries—to study cooperation 

and punishment in the lab and in the field. 

An Evolutionary Social Psychological Approach 

 Cognitive adaptations for cooperation and punishment. Situations that require 

cooperation are ubiquitous in modern societies, and they were undoubtedly prevalent during 

our evolutionary past (e.g., Curry, 2016; Powers, van Schaik, & Lehmann, 2016; Tomasello 

et al., 2012). Therefore, an ability to form cooperative partnerships and use punishment as 

means to protect oneself from exploitation would have provided our ancestors with benefits 

in diverse domains (e.g., access to food, childcare, and protection from predators) enhancing 

their chances of survival and reproduction. An evolutionary psychological perspective 

proposes that, under these conditions, humans (among other species) could have developed 
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specialized psychological mechanisms (i.e., adaptations), dedicated to solving cooperation 

and social exchange problems (Cosmides & Tooby, 1992). Such psychological mechanisms 

should be sensitive to cues that indicate when reciprocation is likely, and they should be able 

to calculate the costs and benefits of cooperation in a context-sensitive manner. Thus, rather 

than indiscriminately benefiting others, such systems may apply decision-making rules that 

conditionally cooperate, for example, in situations where others are expected to cooperate as 

well (corresponding-interests situations; Halevy, Chou, & Murnighan, 2012) or in highly-

valued relationships (long-term friendships, marriages; Delton, 2010). 

 According to the same logic, humans may have dedicated psychological mechanisms 

that weigh the costs and benefits of engaging in different punishment strategies to promote 

cooperation. To illustrate, direct punishment strategies, which involve physically or verbally 

confronting others, can bear significant costs, in terms of retaliation from punished 

individuals (Balafoutas et al., 2014; Bone, Wallace, Bshary, & Raihani, 2015; Nikiforakis, 

2008; Nikiforakis & Engelmann, 2011). In contrast, indirect punishment strategies, such as 

gossip and social exclusion may be less costly, especially if they successfully conceal the 

identity of the punisher (Archer & Coyne, 2005). Again, rather than indiscriminately using all 

available means of punishment to respond to norm violations, individuals may deploy them in 

a context-sensitive manner. For example, they may use direct punishment when they can 

afford the costs of retaliation (e.g., when they have high power; Sell et al., 2009) but use 

indirect punishment when retaliation is highly likely (e.g., when the offender has already 

committed severe offenses; Balafoutas, Nikiforakis, & Rockenbach, 2016). 

 Functional Interdependence Theory. Bridging evolutionary and social 

psychological perspectives, Functional Interdependence Theory (FIT; Balliet et al., 2017) 

suggests that individuals in ancestral and modern societies face interdependent situations 

whose structure varies according to multiple dimensions: mutual dependence, conflicting 
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interests, power, and coordination. Yet, individuals only have imperfect knowledge of the 

objective structure of the social interactions they encounter. That is, outside the laboratory, 

people do not exactly know how their own and others’ actions affect each other’s outcomes. 

Thus, they may use cues from their environment (e.g., scarcity of resources; Pietraszewski & 

Shaw, 2015) and their interaction partners (e.g., facial emotional expressions; Reed, Zeglen, 

& Schmidt, 2012; Van Doorn, Heerdink, & Van Kleef, 2012) to infer interdependence across 

different dimensions. Preliminary work on these ideas suggests that people can indeed infer 

interdependence across the dimensions of mutual dependence, conflict of interests, and power 

(but not coordination; Gerpott et al., 2018), and that their subjective perceptions of 

interdependence—especially conflict of interests—have important implications for 

cooperation (see also Halevy et al., 2012; Halevy & Phillips, 2015). 

 Socio-functional approach to emotions. Finally, an evolutionary social 

psychological approach emphasizes the adaptive costs and benefits of distinct emotions and 

their associated motivational states. As such, this approach can potentially inform current 

debates (see Cameron et al., 2015; Hutcherson & Gross, 2011) regarding the differentiation 

of moral emotions—particularly anger and disgust—based on unique antecedents and 

functional consequences. To illustrate, anger has been traditionally viewed as motivating 

approach and confrontation (Carver & Harmon-Jones, 2009), primarily functioning to change 

others’ behavior (Fischer & Roseman, 2007) in a way that fits the interests of anger 

expressers (Sell et al., 2009). In contrast, theoretical accounts have seen moral disgust as 

either motivating physical withdrawal (much like pathogen disgust; e.g., Curtis & Biran, 

2001; Kelly, 2014) or social distancing and efforts to coordinate punishment of offenders 

(Hutcherson & Gross, 2011; Tybur, Lieberman, Kurzban, & DeScioli, 2013). Thus, an 

interesting possibility is that anger and disgust are differentially related to unique forms of 

punishment—confrontational versus indirect—in response to moral violations. 
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Overview of Chapters 

Part 1: Interdependence, cooperation, and strategies to promote cooperation. In 

their social lives, people experience a great variety of interdependent situations with others. 

Forming accurate inferences of the specific interdependence contained in a social situation 

can have substantial benefits, allowing people to predict and successfully influence others’ 

behavior, select suitable social partners, and communicate motives to others (Balliet et al., 

2017). In Chapter 2 of this dissertation, I provide an overview of three theoretical 

approaches to the problem of inferring interdependence: (1) an experiential learning approach 

(Gonzalez & Martin, 2011; Rusbult & Van Lange, 2003), according to which people form an 

understanding of their interdependence with others based on previously experienced 

outcomes; (2) a mental templates approach (Halevy et al., 2012), according to which people 

mentally represent interdependence using templates that capture basic strategic 

considerations (such as the famous Prisoner’s Dilemma; Rapoport & Chammah, 1965) and 

(3) Functional Interdependence Theory (Balliet et al., 2017), according to which people can 

use multiple cues (relational, situational, emotional, etc.) to infer interdependence across 

different dimensions. Further, I describe two methods developed to measure perceived 

interdependence across situations, in terms of mental templates or in terms of multiple 

dimensions of interdependence. Finally, Chapter 2 concludes with a discussion of strengths 

and limitations of these approaches and carves directions for future research that can 

capitalize on recent theoretical and methodological advances in the study of interdependence. 

One key outstanding question described in Chapter 2 concerns the prevalence of 

different patterns of interdependence in people’s daily lives—an issue debated across 

disciplines. According to some perspectives, human life can be described as intensely social, 

mostly egalitarian, and focused on achieving win-win arrangements (Boehm, 2009; Skyrms, 

2004; Tomasello et al., 2012). Other perspectives instead see human life as filled with 
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fleeting encounters, hierarchical differences, and conflict (Hardin, 1968; Hobbes, 2013/1651; 

Pinker, 2011). Importantly, the structure of interdependence in social interactions has 

implications for cooperation, with individuals cooperating more in situations where they are 

highly mutually dependent with others (Roberts, 2005; Tomasello et al., 2012), experience 

corresponding rather than conflicting interests (Halevy et al., 2012; Weimann, Brosig-Koch, 

Heinrich, Hennig-Schmidt, Keser, & Stahr, 2014), and have lower power relative to their 

interaction partners (De Cremer & Van Dijk, 2005; Righetti, Luchies, van Gils, Slotter, 

Witcher, & Kumashiro, 2015). Chapter 3 relies on a novel, experience sampling approach to 

document how people think about their interdependence in daily life, and test how perceived 

interdependence across multiple dimensions relates to cooperation. In this chapter, I report 

findings from two studies in community samples of individuals (N = 284) and romantic 

partners (N = 278), aiming to: (a) document the patterns of mutual dependence, conflict, and 

power people experience in daily life; (b) test the idea that there is some consensus regarding 

interdependence in situations that people experience together; (c) study how interdependence 

varies across interactions partners of different closeness; and (d) test predictions about how 

perceived mutual dependence, conflict, and power relate to cooperation, in ecologically valid, 

daily life situations and in controlled lab settings. 

In Chapter 4, I then focus on power as a fundamental, yet largely neglected, 

characteristic of interdependent situations and study how it relates to cooperation, as well as 

strategies that can be used to promote cooperation in social dilemmas. Power has often been 

associated with self-interested, non-cooperative behaviors (Bendahan et al., 2015; De Cremer 

& Van Dijk, 2005; Fiske, 2010). Yet, theoretical accounts have seen hierarchical 

differentiation as a solution to coordination and collective action problems in groups (Halevy 

et al., 2011; Van Vugt et al., 2008). Aiming to better understand how cooperation can be 

achieved and sustained in groups that contain power asymmetries, Chapter 4 examines how 
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power relates to the use of costly punishment and gossip strategies used to deter non-

cooperation. Based on a consideration of the different costs and benefits of these strategies, 

this chapter tests the idea that high-power individuals, who have increased access to valued 

resources (Galinsky et al., 2003; Keltner et al., 2003), may be more willing to use costly 

punishment as means to change the behavior of (non-cooperative) interaction partners 

(Gordon & Lea, 2016; Sell et al., 2009). In contrast, low-power individuals may prefer to use 

lower-cost strategies, such as gossip, to avoid exploitation by the powerful (Boehm, 1993, 

2009; Chierchia, Lesemann, Snower, Vogel, & Singer, 2017). In Chapter 4, I test these ideas 

in two incentivized decision-making studies, conducted using novel software for research on 

real-time interactions between participants (in dyads, N = 246 and in four-person groups, N = 

371). Both studies examine cooperation and the use of strategies to promote cooperation in a 

social dilemma (i.e., public goods game), in which the presence of punishment and gossip 

opportunities is manipulated. Power is experimentally manipulated by providing some 

participants with real control over a valued resource (i.e., Sturm & Antonakis, 2015) in a 

separate decision-making task (i.e., a dictator game). Across both studies, I investigate how 

manipulated, objective power (i.e., the a priori knowledge of one’s role in an incentivized 

dictator game) influences cooperation, costly punishment, and gossip behaviors. 

Part 2: Direct and indirect strategies for the punishment of norm violations. In 

response to others’ noncooperation or norm violations, people are willing to engage in 

various forms of punishment—even when such punishment is costly (Fehr & Gächter, 2002; 

Henrich et al., 2006) and even when they have not been personally harmed (Fehr & 

Fischbacher, 2003; Marlowe et al., 2007; Marlowe, Berbesque, Barrett, Bolyanatz, Gurven, 

& Tracer, 2010). Punishment of others’ violations is often motivated by strong feelings of 

anger and disgust (e.g., Gutierrez & Giner-Sorolla, 2007; Hofmann et al., 2018; Hutcherson 

& Gross, 2011), but the extent to which these moral emotions are equivalent or differentiated 
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is hotly debated (Cameron et al., 2015; Chapman & Anderson, 2013; Hutcherson & Gross, 

2011; Landy & Piazza, 2019; Nabi, 2002; Royzman et al., 2014; Tybur et al., 2013). An 

equivalence view suggests that anger and disgust may show similar patterns of associations 

with various punishment strategies. In contrast, a socio-functional view suggests that anger 

may more strongly motivate confrontational, direct punishment (Carver & Harmon-Jones, 

2009; Seip, Van Dijk, & Rotteveel, 2014), whereas disgust may more strongly motivate 

indirect punishment, such as gossip and social exclusion (Curtis & Brian, 2001; Tybur et al., 

2013). Further, based on a consideration of the costs and benefits of direct and indirect 

punishment, a socio-functional view suggests that violations which target the self may give 

rise to more anger and high-cost, direct punishment, whereas violations that target third 

parties may give rise to more disgust and indirect punishment (Hutcherson & Gross, 2011; cf. 

Russell, Piazza, & Giner-Sorolla, 2013).  

In Chapter 5, I test equivalence and socio-functional views across four studies, 

examining people’s responses to moral violations presented in vignettes (Ns = 201, 819, 340) 

and experienced in everyday life (N = 1252). Based on a re-analysis of experience sampling 

data from the Morality in Everyday Life project (Hofmann et al., 2014), this chapter 

examines whether the target of moral violations (self vs. other) differentially affects anger 

and disgust. Then, multiple vignette studies experimentally manipulate the target of moral 

violations and test whether (a) emotions (i.e., anger and disgust) and punishment strategies 

(i.e., direct and indirect) vary depending on the self-relevance of a violation; (b) anger and 

disgust are differentially associated with distinct punishment tendencies; and (c) anger and 

disgust mediate the effects of self-relevance on tendencies to punish offenders. 

Finally, in Chapter 6, I investigate how a host of factors—relational, situational, and 

emotional—relate to punishment strategies that have distinct costs and benefits. Based on the 

idea that people may deploy direct and indirect punishment strategies in a conditional 
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manner, this chapter develops and tests multiple, pre-registered hypotheses about the 

antecedents of punishment. Specifically, it is proposed that the psychological mechanisms 

underlying decisions about when and how to punish norm violations should be fine-tuned to 

consider: (a) the benefits of changing offenders’ behavior (Krasnow, Cosmides, Pedersen, & 

Tooby, 2012; Sell et al., 2009) and (b) the costs of receiving potential retaliation from 

punished individuals (Archer & Coyne, 2005; Nikiforakis, 2008; Nikiforakis & Engelmann, 

2011). In situations where the potential benefits from adjusting offenders’ behavior are 

higher—i.e., when a violation has been personally harmful or when the offender is a valuable 

relationship partner—people may be more willing to engage in direct punishment, which 

involves physically or verbally confronting offenders. In situations where the potential risks 

of retaliation are higher—i.e., when offenders have already engaged in severe violations or 

when they are more powerful—people may instead opt for indirect means of punishing, such 

as gossip, or they may even socially avoid offenders. Further, as mentioned earlier, other-

condemning emotions may differentially motivate direct confrontation versus more indirect 

punishment of offenders.  

In Chapter 6, I use a longitudinal, daily diary approach to test these propositions in a 

large, community sample (N = 257). This study documents direct and indirect punishment of 

violations occurring in people’s day-to-day lives, over the course of two weeks. Based on this 

data, Chapter 6 examines whether people deploy distinct punishment strategies, conditionally 

to (a) the benefits of punishment, which may vary depending on the victim of violations and 

the valuation of offenders, (b) the costs of punishment, which may vary depending on the 

moral wrongness of violations and the power of offenders and, finally, (c) the intensity of 

experienced other-condemning emotions (i.e., anger and disgust). Finally, in Chapter 7, I 

provide an overview of empirical findings (Chapters 3–6) and discuss theoretical and 

practical implications of the program of research described in this dissertation.



PART 1: INTERDEPENDENCE AND COOPERATION 20 

 

 

 

 

 

 

 

Part 1: Interdependence, Cooperation, and Strategies to Promote Cooperation



NAVIGATING INTERDEPENDENCE  21 

 

 

 

 

 

 

 

Chapter 2: Navigating Interdependent Social Situations 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on Molho, C., & Balliet, D. (2019). Navigating interdependent social 

situations. In J. Rauthmann, R. Sherman, & D. C. Funder (Eds.), The Oxford Handbook of 

Psychological Situations. Oxford: Oxford University Press.  

doi:10.1093/oxfordhb/9780190263348.013.3 

  



NAVIGATING INTERDEPENDENCE  22 

Abstract 

Interdependence is a fundamental characteristic of social situations. Yet, in everyday life, 

people rarely have direct knowledge of their interdependence with others—i.e., knowledge 

about how their own and others’ decisions influence desired outcomes. Prior experimental 

research has often provided participants with objective information about their 

interdependence or neglected to measure how people think about their interdependence in a 

situation. Here, we discuss two models of objective differences in interdependent situations 

and then outline three theoretical approaches to understanding how people form 

interdependence perceptions: an experiential learning approach, a mental templates 

approach, and functional interdependence theory. We then review recent innovations in the 

measurement of interdependence perceptions across various situations. We describe how 

these theoretical approaches and measures can be used to investigate (a) the cues that people 

use to infer interdependence, (b) the common forms of interdependence people experience in 

their daily lives, (c) the importance of future interdependence and biased inferences, and (d) 

the role of personality in shaping how people think about interdependence. Finally, we 

discuss how recent research on interdependence perceptions can be integrated with existing 

empirical findings on taxonomies of psychological situations.   
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Interdependent situations are omnipresent in our daily lives. More often than not, our 

outcomes depend on our own as well as others’ actions; similarly, our choices have an impact 

not only on ourselves, but also on others around us. A father playing hide-and-seek with his 

daughter, a couple deciding to buy a home, an employee having a meeting with her boss, 

citizens paying taxes—each of these diverse situations contains a specific type of outcome 

interdependence. While some of these situations are undoubtedly benign, involving common 

interests or a need to achieve coordination, others contain conflicting interests or stark 

differences in power. Such variations in interdependence can have important consequences 

for individual cognition, affect, motivation, and behavior in a given situation (Holmes, 2002; 

Kelley, Holmes, Kerr, Reis, Rusbult, & Van Lange, 2003; Reis, 2008). 

Indeed, an abundance of experimental research has shown that participants in 

laboratory social interactions adjust their behavior when facing different interdependent 

situations. For example, people cooperate more often in coordination games (e.g., the 

assurance game) than in social dilemmas (e.g., the prisoner’s dilemma; Halevy et al., 2012), 

and cooperation rates in social dilemmas tend to increase when these situations arise within a 

series of coordination games (Rusch & Luetge, 2016). Similarly, individuals contribute more 

to public goods when there is less conflict of interests (Weimann et al., 2014)—that is, when 

cooperating with others to generate or conserve common resources also benefits themselves. 

People also tend to be less cooperative in situations when they feel less dependent on their 

partners (e.g., De Cremer & Van Dijk, 2005; Righetti et al., 2015). As this research clearly 

illustrates, cooperative behaviors vary across different types of interdependent situations. The 

same applies to other forms of social behavior, such as aggressive and competitive behaviors. 

In most previous experimental research, participants have been provided with 

objective information about their interdependence with others. However, in real life, 

individuals rarely possess objective knowledge regarding the consequences of their own and 
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others’ behavior (Balliet et al., 2017; Halevy & Katz, 2013; Messick, 1999). As such, they 

must infer this information based on past experience, environmental cues, and a partner’s 

characteristics (Balliet et al., 2017). Inferring the type of interdependence that characterizes a 

situation is a challenging task because each situation can contain unique forms of 

interdependence and there are multiple dimensions that characterize differences and 

similarities between unique situations (Kelley & Thibaut, 1978).  

Importantly, there are considerable benefits to individuals who can infer their 

interdependence with others in a situation, such as an enhanced ability to predict and 

influence others’ behavior (Balliet et al., 2017). For example, understanding that a situation 

contains a conflict of interests (a type of interdependence) can be useful in predicting others’ 

behavior in that situation, and then responding in a way that results in desirable outcomes. 

This is because certain types of information—such as an interaction partner’s prosocial 

motivations—can be used to predict that partner’s behavior in conflict-of-interests situations 

(Balliet & Van Lange, 2013a; Simpson, 2007; Shallcross & Simpson, 2012), whereas the 

same information is less relevant to predicting behavior in situations that involve 

corresponding interests (see also Boone et al., 2008). In the latter type of situations, other 

information—such as an interaction partner’s competence and prior experience—should be 

more relevant to predict their behavior. Similarly, inferring one’s own relative power in a 

situation can guide strategies to influence others’ behavior. While some strategies, like the 

threat of punishment, may be particularly effective to deter cheating when employed by the 

powerful, the powerless might opt for other strategies to influence a powerful partner’s 

behavior, such as gossip and coalitional punishment (Boehm, 1993; Cummins, 1999, 2005). 

Importantly, the benefits of adjusting behavior based on the type of interdependence in a 

situation can only be realized if people are able to make relatively accurate inferences about 

their interdependence with others. 
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Despite the fact that several programs of research have studied the implications of 

different forms of interdependence—such as conflict (De Dreu, Koole, & Steinel, 2000; 

Halevy & Katz, 2013; Thompson & Hrebec, 1996), coordination (Halevy et al., 2012; Rusch 

& Luetge, 2016), and asymmetric power (Fiske, 2010; Galinsky et al., 2015; Sturm & 

Antonakis, 2015)—for social behavior, there has been surprisingly little work on developing 

and testing theory about how people make inferences regarding these situational 

characteristics. Here, we will provide a brief outline of different theoretical approaches to 

understanding how people think about their interdependence with others. We will 

subsequently review the instruments that have been developed to measure perceptions of 

interdependence. Finally, we will close this chapter by discussing topics for future research. 

Variations in Objective Interdependence 

 One core proposition of several theoretical approaches to interdependence is that 

perceptions of interdependence are tied to the objective realities that people experience on a 

daily basis (Reis, 2008; see also, Rauthmann, Sherman, & Funder, 2015). That is, people’s 

subjective experience of interdependence should correlate with the actual interdependence 

that describes a situation. Thus, a model of objective variation in interdependence is 

necessary to understand subjective interdependence. Much prior theorizing about objective 

interdependence has used matrices as a useful conceptual tool to reduce the complexity of 

social situations and to analyze variation across interdependent situations (see Balliet et al., 

2017; Kelley & Thibaut, 1978; Rapoport & Guyer, 1966). Below, we elaborate on two 

models that have used game-theoretic payoff matrices to understand the similarities and 

differences across interdependent situations: prototypical interdependence and 

interdependence theory. 

Prototypical interdependence. The first model—prototypical interdependence—was 

developed to describe variation in objective interdependence across situations and identify 
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archetypes of interdependent situations—that is, payoff structures that model different 

strategic considerations and give rise to fundamental motivations (e.g., fear and greed). To 

identify these situations, the prototypical interdependence model used game-theoretic 

analyses of 2 × 2 matrices (Rapoport, 1967; Rapoport & Guyer, 1966)—dyadic interactions 

in which each person has two behavioral options and a rank ordered preference of possible 

outcomes. Outcomes, here, can be material (e.g., money and resources), symbolic (e.g., 

reputation and relative social standing), or emotional (e.g., happy, sad, angry, or grateful).  

Rapoport and Guyer (1966; Rapoport, 1967) considered all possible combinations of 

ordinal outcomes in such two-person, two-option interactions (i.e., 2 × 2 matrices)—an 

analysis that produced 78 non-equivalent games. From these games, some are asymmetric (N 

= 66) and others contain no conflict of interests (i.e., the same outcome is preferred by both 

persons; N = 8). Rapoport (1967) provided a detailed analysis of archetypal interdependent 

situations—that is, of the remaining four games that involved both symmetric preferences 

and conflicting interests. Some of these situations, such as the Prisoner’s Dilemma (Rapoport 

& Chammah, 1965) and the Stag Hunt game (Skyrms, 2004), have been studied extensively 

by behavioral economists and psychologists alike, and they are considered to activate 

different psychological and strategic considerations (Thielmann, Böhm, & Hilbig, 2015).  

However, the prototypical interdependence model assumes that individuals have rank 

ordered preferences for different outcomes in a situation (i.e., outcomes are defined on an 

ordinal rather than on a continuous scale; see Halevy et al., 2012; Rapoport, 1967)—an 

assumption that unnecessarily constrains variation within game types. Further, the 

prototypical interdependence model has largely ignored situations that involve corresponding 

interests, as they are considered trivial from a game-theoretic perspective (Rapoport, 1967), 

or situations that contain asymmetric preferences and payoffs. Yet, these situation types may 

be frequently encountered by people in daily life and, as such, research would benefit from 
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examining social behavior in such situations. Moreover, as we will discuss later, the 

prevalence of daily life situations that contain corresponding interests and asymmetric 

dependence can have important consequences for understanding how people think about 

interdependent situations. 

Interdependence Theory. Similar to the game-theoretic, prototypical 

interdependence model, Interdependence Theory has used two-person, two-option (i.e., 2 × 2) 

matrices as a basis for understanding variation across social situations (Kelley & Thibaut, 

1978). However, in contrast to the model described above, Kelley and Thibaut assumed that 

values across the different possible outcomes in a situation could vary on a continuous scale. 

This change led to a dramatically different vantage point on variation across situations. 

Specifically, this theory suggests that most experimental games and real-life social 

interactions can be described using four fundamental dimensions of interdependence (for 

greater details, see Kelley & Thibaut, 1978; Kelley et al., 2003): mutual dependence, 

conflicting interests, coordination, and power. 

 Mutual dependence. This is the most basic dimension of interdependence, describing 

the extent to which each person’s outcomes in a dyadic interaction are influenced by how the 

other person behaves. On the one end of this dimension, situations are characterized by 

complete independence, whereby each actor’s behavior only influences outcomes for oneself, 

but has no impact whatsoever on the other person. On the other end of this dimension, 

situations are characterized by complete interdependence, whereby each person’s outcomes 

are influenced by the combination of their own and the other’s behavior.  

To illustrate this point, consider the examples of matrices in Figure 2.1. In these 

matrices, the numbers represent the value of specific outcomes, with larger positive values 

indicating better outcomes—material, symbolic, or emotional—for an individual. In a 

situation of complete independence (see the left panel of Figure 2.1), each person can make a 
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choice that leads to the best outcome irrespective of what the other person does. That is, 

Person A can achieve his/her most desired outcome in this situation by always choosing 

Option A and the same is true for Person B. Moving to a situation of complete 

interdependence (see the right panel of Figure 2.1), each person now needs to consider the 

combination of their own and the other’s behavior. Person A can achieve the best outcome by 

choosing Option A, but only to the extent that Person B chooses the same option, and the 

same is true for Person B. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1.  Examples of matrices characterized by complete independence (left panel) 

versus complete interdependence (right panel). 

 

Conflicting interests. The latter situation described above involves strong 

interdependence, and it also represents a relatively benign interaction—a win-win situation—

in which both individuals can achieve their best outcome. The second dimension of 

interdependence refers to this characteristic of situations, that is, the extent to which they 

involve corresponding versus conflicting interests (Balliet & Van Lange, 2013a; Rapoport, 

1967). As indicated before, on one end of this dimension, individuals’ interests correspond 

completely, such that each individual can achieve his/her most desired outcome. On the other 
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end of this dimension, there are completely conflicting interests, such that the best outcome 

for one individual results in the worst outcome for the other (i.e., a zero-sum game; De Dreu 

et al., 2000; Halevy et al., 2012). Daily life situations rarely take the form of win-win or zero-

sum games; instead, they often contain a mixture of corresponding and conflicting interests.  

Coordination. The basis of interdependence describes the extent to which an 

individual needs to adjust his/her behavior to what the other person is doing in order to 

achieve the best outcome in a situation. Some situations require exactly this—coordinating 

with others by conditioning one’s own behavior on a partner’s (expected) behavior. Yet, in 

other situations, there is nothing a person can do to influence how another person’s behavior 

affects his/her own outcomes. Kelley and colleagues (2003) refer to this latter type of 

situations as “exchange” relations. 

Power. The fourth dimension of interdependence describes the extent to which an 

individual depends on an interaction partner to achieve good outcomes—a common 

conceptualization of power (Fiske, 2010; Kelley et al., 2003; Keltner et al., 2003). On the one 

end of this dimension, an individual is completely and unilaterally dependent upon someone 

else to achieve desired outcomes—that is, he/she has relatively low power in the situation. On 

the other end of this dimension, an individual has complete control over own and others’ 

outcomes—that is, he/she possesses relatively high power in the situation. Of course, as with 

all dimensions of interdependence, there are situations in between these two extremes, in 

which individuals have more or less power. 

How Do People Think about Interdependence? 

 Previous research across various disciplines—including evolutionary biology, 

anthropology, behavioral economics, and psychology—has shown that variations in objective 

interdependence can have important implications for individual behavior (Kelley et al., 2003; 

Roberts, 2006; Tomasello et al., 2012; Weimann et al., 2014). However, this research has 
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been conducted under the implicit assumption that people have knowledge of their objective 

interdependence with others in daily life. Here, we explicitly acknowledge that people rarely 

possess such information and so they must somehow infer interdependence. While inferences 

of interdependence should likely correspond with the objective interdependence in a situation 

(see Balliet et al., 2017; Rauthmann, Sherman, & Funder, 2015; Reis, 2008), previous 

research has found that people often form markedly different perceptions of interdependence 

in the same situation (Halevy, Sagiv, Roccas, & Bornstein, 2006; Tenbrunsel, & Northcraft, 

2010; Van Vugt, Meertens, & Van Lange, 1995; Yamagishi et al., 2013).  

So far, research has shown that such subjective perceptions of interdependence 

influence cooperative behavior in conflicts (Halevy et al., 2006, 2012; Kiyonari, Tanida, & 

Yamagishi, 2000), negotiations (Halevy & Phillips, 2015; Plous, 1985), and during 

environmental social dilemmas (Van Vugt et al., 1995). Yet, while there have been various 

approaches to understanding how people think about interdependence, there is little empirical 

work directed by them. Here, we outline three theoretical approaches and relevant empirical 

evidence: an experiential learning approach, a mental templates approach, and functional 

interdependence theory. 

Experiential learning. Interdependence theorists have typically used a learning-based 

approach to explain how people form perceptions of interdependence in a situation (Kelley & 

Thibaut, 1978; Rusbult & Van Lange, 2003). According to this approach, individuals use 

their repeated experience of different outcomes over time to understand the type of 

interdependence that characterizes their interactions with another person. Rusbult and Van 

Lange (2003) state: “In a novel situation, John may systematically analyze the situation.…If 

his reaction yields poor outcomes, John will behave differently in future situations with 

parallel [interdependence] structure; if his reaction yields good outcomes, he will react 

similarly in future, parallel situations. Repeated experience in situations with similar 
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[interdependence] structure gives rise to habitual response patterns…that on average yield 

good outcomes” (p. 367). Thus, individuals will engage in behaviors that have resulted in 

positive outcomes and avoid behaviors that have resulted in negative outcomes in the past. 

 Recently, research on cognitive models of decision-making has provided a test of this 

approach, by investigating how individuals make decisions in interdependence with others 

when they have incomplete information regarding how their own and others’ behaviors 

influence each person’s outcomes (Gonzalez & Martin, 2011). Specifically, this work has 

focused on how individuals make decisions based on previous experience in situations that 

are similar to the current situation. Further, this approach has assumed that there are different 

levels of social information available in a situation, ranging from no information to complete 

information about interdependence. Martin, Gonzalez, Juvina, and Lebiere (2014) found that 

giving individuals greater amounts of information regarding their objective interdependence 

increases cooperation, especially when moving from minimal information (i.e., mere 

knowledge that they are interacting with another person) to information regarding their own 

and others’ actions and outcomes as they happen (i.e., experiential information). Further, they 

have found that higher levels of information are associated with increased satisfaction and 

joint performance in social dilemma tasks. 

The experiential learning approach, however, has some potential limitations. First, it 

remains unclear whether people perceive and respond to their own outcomes in a situation, 

the other person’s outcomes, or a combination of both. Moreover, this approach does not 

address if people can accurately represent their interdependence in situations that are more 

complex than the typical two-person, two-option matrices used in previous research. Second, 

experiential learning does not specify which types of information should be more or less 

relevant to infer different aspects of outcome interdependence. Previous research suggests 

that certain types of social information may covary across situations with corresponding 
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versus conflicting interests (e.g., expressions of happiness versus anger; Reed, DeScioli, & 

Pinker, 2014; Van Dijk, Van Kleef, Steinel, & Van Beest, 2008; Van Kleef et al., 2004), 

while other types of social information may be associated with asymmetric power (e.g., own 

and others’ fighting ability; Sell, Eisner, & Ribeaud, 2015). In fact, this is the crux of the 

problem of inferring interdependence: how people use information to understand similarities 

in interdependence between what would otherwise be disparate situations. 

Mental templates. The mental templates approach, proposed by Halevy and 

colleagues (2006, 2012), suggests that individuals mentally represent various situations—

including conflicts, negotiations, and workplace interactions—using a constrained number of 

prototypical situation types or templates. The template approach is based on Rapoport and 

Guyer’s (1966; Rapoport, 1967) game-theoretic analysis of prototypical interdependent 

situations. Starting from the 78 non-equivalent games identified by Rapoport and Guyer 

(1966), Halevy and colleagues (2006, 2012) further assumed that, when mentally 

representing interdependence, people strongly favor symmetric compared to asymmetric 

matrices and cooperative compared to non-cooperative partners. This resulted in six games, 

out of which four have received considerable attention in previous research: the Prisoner’s 

Dilemma, the Chicken game, the Assurance game (or Stag Hunt; Skyrms, 2004), and the 

Maximizing Difference game (for an overview of their outcome structures, see Figure 2.2). 

According to the mental templates approach, these four games “have psychological 

prominence in individuals’ minds as they think about outcome interdependence” (Halevy et 

al., 2012, p. 134). Importantly, they are characterized by different dominant strategies, 

equilibria (i.e., a set of strategies for which no decision maker can achieve better outcomes by 

unilaterally switching strategy; Osborne & Rubinstein, 1994), and motivations underlying 

behavior (for more detailed analyses, see Bornstein & Gilula, 2003; Halevy et al., 2012; 

Kelley et al., 2003; Skyrms, 2004; Thielmann et al., 2015). For example, the optimal strategy 
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in a Prisoner’s Dilemma game is to defect irrespective of what the other person does—and 

the only equilibrium is mutual defection—whereas in a Maximizing Difference game, the 

best strategy is to cooperate irrespective of the other person’s behavior—and the game 

equilibrium is mutual cooperation. In a Chicken game, the optimal strategy is to do the 

opposite of one’s interaction partner, whereas in an Assurance game it is best to do the same 

as one’s partner (i.e., both games have two equilibria). As might be evident, therefore, these 

games also differ according to the degree of conflicting interests they contain, with Prisoner’s 

Dilemmas involving the highest degree of conflict, Chicken and Assurance Games containing 

moderate correspondence, and Maximizing Difference games containing highly 

corresponding interests (see Figure 2.2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2. Outcome structure for the four game templates (PD: Prisoner’s Dilemma; AS:  

Assurance Game; CH: Chicken game; MD: Maximizing Difference game). Game equilibria  

are presented in bold. 
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Various studies have provided evidence for the importance of individuals’ mental 

representations of interdependence in negotiations. Specifically, Halevy and colleagues 

(2012) have found that, when asked to represent negotiation situations using outcome 

matrices, more than 70% of their participants created one of the four archetypal games 

described above. Endorsement of different games predictably correlates with fixed-pie 

perceptions in negotiations (De Dreu et al., 2000), such that participants who endorse 

Prisoner’s Dilemma or Chicken games as most representative of a negotiation also perceive 

the situation as containing more conflict, whereas those who endorse other games do not 

(Halevy et al., 2012). Similarly, individuals endorsed Prisoner’s Dilemmas as more 

descriptive—and Maximizing Difference games as less descriptive—of deal-making 

negotiations (which are presumably harsher and strongly oriented toward financial gains), 

compared to situations of dispute resolution, joint decision-making, and their daily life 

interactions (Halevy & Phillips, 2015). Importantly, situational perceptions in terms of 

different games also influence cooperative behavior. Individuals show less cooperation in 

Prisoner’s Dilemmas, followed by Chicken, Assurance, and Maximizing Difference games 

(Halevy et al., 2012). Furthermore, people are more deceptive with negotiation counterparts 

when they perceive the situation as a game of Chicken (Halevy et al., 2012). 

While these findings are compelling, the mental templates approach is limited in a 

number of ways. First, it is unclear how the prototypes can be applied to situations involving 

multiple parties, who have different rankings and preferences regarding available outcomes. 

Second, while the four experimental games identified as prototypical templates seem to 

capture differences in conflict across situations, they overlook another fundamental 

characteristic of interdependent social interactions, namely, the presence of power 

differences. Hierarchical differentiations and power asymmetries are ubiquitous across social 

interactions (Fiske, 1992) and, thus, power should represent a core aspect of how people 



NAVIGATING INTERDEPENDENCE  35 

think about interdependent situations. Thirdly, although people seem able to categorize 

interdependent situations in terms of different game templates when they are prompted to do 

so, it is unclear whether they spontaneously think about daily life situations using abstract 

games. This latter issue is particularly problematic, given that the mental templates model—

like the experiential learning approach—remains silent regarding the types of information 

that individuals use to mentally categorize a situation as one or the other prototypical game. 

Functional Interdependence Theory (FIT). FIT applies an evolutionary 

psychological approach to understanding how people think about interdependence (see 

Balliet et al., 2017; Cosmides & Tooby, 2013) and recognizes that humans faced variable 

interdependent situations in the past ancestral environment (e.g., hunting, food sharing, 

childcare, protection from predators, and trade). However, humans did not have direct, 

objective knowledge of their interdependence with others in any specific situation. 

Nonetheless, there were benefits to individuals making inferences about their 

interdependence in a situation, relative to a complete ignorance of their interdependence with 

others. These benefits include being better able to predict others’ behavior, influencing 

others’ behavior, selecting social partners for specific situations, and communicating social 

motives to others. Thus, a reliably recurring adaptive problem in the ancestral environment 

was making inferences about the types of interdependence that characterize any situation. 

To understand the possible adaptations that could be selected to solve the problem of 

inferring interdependence, then, researchers must understand how interdependence varied 

across situations in the ancestral past. FIT proposes that the four dimensions of 

interdependence outlined by Interdependence Theory (Kelley et al., 2003)—i.e., mutual 

dependence, conflicting interests, coordination, and power—characterized how 

interdependent situations varied in the past. If social information, such as partner non-verbal 

behavior, emotional expressions, and vocal communication, varied across situations in the 
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past along these four dimensions of interdependence, then this would provide a basis for 

evolution to select for adaptations that infer these different dimensions of interdependence. 

Thus, FIT hypothesizes that individuals possess four psychological mechanisms to infer their 

interdependence with others, each mechanism functionally specialized to infer a specific 

dimension of interdependence. 

Recent evidence supports certain hypotheses of FIT. Evolutionary agent-based models 

suggest that behavioral strategies that account for the type of interdependence in a situation, 

such as conflict and power, can outperform simpler strategies that are ignorant of 

interdependence, like tit-for-tat (Dawkins, 2010; Fischer, Frid, Goerg, Levin, Rubenstein, & 

Selten, 2013). Experimental evidence in psychology also suggests that certain cues during 

social interactions vary according to the dimensions of interdependence and that people use 

these cues to infer that aspect of interdependence. For example, certain partner emotional 

responses during an interaction, such as happiness and anger, would occur more frequently in 

situations that involve corresponding versus conflicting interests, respectively. 

Indeed, when people observe an interaction partner smiling, they infer that the 

situation involves corresponding interests, but when an interaction partner expresses anger, 

they infer that the situation contains conflict (Pietroni, Van Kleef, De Dreu, & Pagliaro, 2008; 

Reed et al., 2012; Van Doorn et al., 2012). Cues of an interaction partner mimicking one’s 

own nonverbal behavior (i.e., gestures and posture), or showing similar emotional responses 

to one’s own, can indicate that a situation requires coordination (e.g., Lakin, Jefferis, Cheng, 

& Chartrand, 2003; Manson, Bryant, Gervais, & Kline, 2013). Similarly, estimates of own 

and others’ formidability (i.e., the ability to inflict costs or deny benefits; Sell, Tooby, & 

Cosmides, 2009) can reliably indicate that one is in a situation with asymmetric power. Thus, 

existing evidence suggests that evolution could select for mechanisms to infer 
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interdependence, and that people indeed use cues in a social interaction to infer specific 

characteristics of interdependence. 

FIT proposes that interdependence inferences should guide individual behavior in an 

adaptive manner. The output of mechanisms to infer interdependence could feed into other 

adaptations that regulate behavior in specific adaptive problems, such as cooperation, status 

striving, or aggression. Focusing on cooperation, individuals should cooperate with others 

more when they perceive the situation as containing higher mutual dependence (e.g., Roberts, 

2006) and lower conflict (e.g., Weimann et al., 2014), and when they see themselves as 

having low power (e.g., De Cremer & Van Dijk, 2005; Sivanathan, Pillutla, & Murnighan, 

2008). Indeed, several studies have provided support for the role of interdependence 

perceptions across these dimensions in predicting cooperation. Gerpott and colleagues (2018) 

conducted two studies (Ns  = 717 and 579), in which they examined interdependence 

perceptions and cooperation in different economic games (prisoner’s dilemma, see 

Yamagishi et al., 2013; dictator game, Forsythe, Horowitz, Savin, & Sefton, 1994). Across 

both studies, they found that participants were more cooperative when they perceived the 

situation as containing higher mutual dependence and less conflict, and when they perceived 

themselves as having lower power. 

We also conducted a lab study, in which participants made decisions in one-shot 

experimental games, across two sessions which were separated by approximately one week 

(Session 1: N = 89; Session 2: N = 83; Molho & Balliet, 2016). In the first session, we 

manipulated conflict in a two-person public goods game (Ledyard, 1995) by varying the 

private return for contributions to a common account (i.e., marginal per capita return; see 

Weimann et al., 2014). In the second session, we manipulated power by having participants 

distribute money as the proposers either in a dictator game (high power) or in an ultimatum 

game (low power; Güth, Schmittberger, & Schwarze, 1982; Sivanathan et al., 2008). In the 
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first session, participants who perceived the situation as containing lower conflict exhibited 

higher levels of cooperation (β = -.54, p < .001). Further, participants who perceived 

themselves as having higher power in the second session exhibited lower levels of 

cooperation (β = -.40, p < .001). 

While these results offer preliminary support for the importance of interdependence 

perceptions in predicting cooperation, further work is needed to test the predictions of FIT. 

One interesting question concerns the structure of interdependence perceptions, that is, the 

extent to which individuals represent interdependence using dimensions (Balliet et al., 2017), 

templates (Halevy et al., 2012), or both. While perceptions in terms of prototypic games may 

be used to represent the different strategic possibilities and motives involved in conflict and 

hard bargaining negotiations (Halevy et al., 2006, 2012; Thielmann et al., 2015), they appear 

less able to represent win-win situations or interactions that involve asymmetric power. 

Situations that contain a mixture of corresponding and conflicting interests, power 

asymmetries, and coordination opportunities might be represented across various, continuous 

dimensions of interdependence perceptions. Future research on interdependence perceptions 

would benefit from examining the relations between these two approaches, and from 

comparing their predictive power in various domains, such as cooperation, status 

competition, and aggressive bargaining. These research questions can be addressed by taking 

advantage of recent methodological developments in the measurement of subjective 

perceptions of interdependent situations. 

Measures of Subjective Interdependence 

 Various measures have been developed to assess how people think about their 

interdependence with others. However, in the past, these measures were often limited to a 

specific type of situation, such as task interdependence in organizations (Pearce & Gregersen, 

1991) or interdependence in negotiations (Thompson & Hastie, 1990; Van Kleef, Oveis, Van 
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der Löwe, LuoKogan, Goetz, & Keltner, 2008). Moreover, past measures often did not 

capture the full variation in interdependence, but focused on one aspect, such as conflict or 

power. Finally, many measures of perceived interdependence tended to measure how people 

think about a relationship as opposed to referring to a specific situation (Aron, Aron, & 

Smollan, 1992; Gaertner & Schopler, 1998). Recently, however, two methods have been 

developed to assess how people think about their interdependence in diverse situations. 

Mental templates measure. The first measure has been used by Halevy and 

colleagues (2012) in a number of studies on perceptions of interdependence. Specifically, 

these researchers initially asked participants to think about or actually prepare for a dyadic 

negotiation and then assume that in this negotiation the participants can achieve four possible 

outcomes, rank ordered as follows: 1 – worst outcome, 2 – bad outcome, 3 – good outcome, 

and 4 – best outcome. Then, participants were asked to assume that, in this situation, each 

negotiation party can either cooperate (e.g., make concessions on secondary issues) or 

compete (e.g., refuse to make concessions even on unimportant issues). Individuals were then 

asked to complete an empty outcome matrix, by indicating what they thought were the most 

likely outcomes for themselves and their negotiation counterpart in a series of scenarios: (a) 

when both parties cooperate, (b) when they cooperate and their partner competes, (c) when 

they compete and their partner cooperates, and (d) when both compete. Halevy and 

colleagues (2012) have used this method to categorize individuals’ perceptions of 

interdependence and found that participants created the four archetypal games mentioned in 

the previous section at rates significantly higher than expected by chance. 

As an alternative method, Halevy and colleagues (2012) have presented participants 

with the four game templates—either in matrix form or using verbal descriptions of games—

and measured their endorsement of each template. More specifically, they have used the same 

outcome matrices as those included in Figure 2.2 but replacing the numbers with verbal 
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labels (1 = worst outcome, 2 = bad outcome, 3 = good outcome, 4 = best outcome). In other 

cases, they have provided participants with verbal descriptions of game templates (Halevy et 

al., 2006). Typically, after being presented with each game matrix or verbal description, 

participants are asked to indicate how well each game describes a situation. Participants 

either rank the different games from most to least descriptive of the situation or rate their 

endorsement of each game using a 7-point Likert scale (1 = not at all; 7 = very much). 

Using these measures, Halevy and colleagues (2012) have found that endorsements of 

different interdependent situations predict cooperative decisions as well as the use of 

deception in negotiations. Moreover, in the context of the Israeli-Palestinian conflict, 

endorsements of different interdependent situations related to individual differences in 

national identification, religiosity, and voting behavior (Halevy et al., 2006). For example, 

75% of participants who had voted for right-wing parties in the preceding Israeli elections 

perceived the Israeli-Palestinian conflict as a Chicken game and only 18% perceived it as an 

Assurance game. However, only 4% of participants who had voted for left-wing parties 

perceived the conflict as a Chicken game and 58% perceived it as an Assurance game. 

Approximately 50% of right-wing voters and 25% of left-wing voters perceived the Israeli-

Palestinian conflict as a Prisoner’s Dilemma. 

One limitation of these measures is that, when people are asked to indicate their 

endorsement of different games using both ranking and rating scales, they often provide 

inconsistent responses regarding the same situation. According to Halevy and colleagues 

(2006), this issue can be attributed to individual differences “in their [participants’] tendency 

to utilize structures of outcome interdependence to describe real-life intergroup conflicts or 

even in their tendency to perceive real-life intergroup conflict in such terms” (p. 1687). Still, 

this brings into question the notion that individuals consciously and naturally (i.e., even in the 

absence of explicit instructions from experimenters) represent conflict in interdependent 
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situations using different game templates. Further, these measures are less able to examine 

perceptions of other interdependence dimensions. Indeed, a previous study (Halevy et al., 

2012) has found that participants rarely use the four prototypical games to represent 

situations that arise in communal sharing relationships—which are presumably characterized 

by highly corresponding interests—or authority ranking relationships—which contain strong 

power asymmetries (Fiske, 1992). 

Situational Interdependence Scale (SIS). Recently, Gerpott and colleagues (2018) 

developed the Situational Interdependence Scale (SIS) to measure five distinct dimensions of 

how people think about interdependence with others across situations. The development of 

the SIS was inspired by Interdependence Theory (Kelley & Thibaut, 1978; Kelley et al., 

2003) and FIT (Balliet et al., 2017). Expanding on the classic Interdependence Theory 

approach, Kelley and colleagues (2003) have proposed that six dimensions of 

interdependence can be used to describe similarities and differences across interdependent 

situations. Gerpott and colleagues (2018) used this model to generate items that corresponded 

to low and high positions on each of the six interdependence dimensions: mutual dependence, 

conflicting interests, coordination, power, future interdependence, and information certainty. 

Table 2.1 includes definitions for each of these dimensions. 

Gerpott and colleagues (2018) asked people to describe situations in their daily lives 

using those items and discovered that five—instead of six—dimensions characterized how 

people thought about their interdependence with others. Across several studies, there was no 

support for the hypothesis that people perceive everyday life situations according to the 

degree of coordination. Instead, participants tended to conflate items describing coordination 

with items describing mutual dependence. The final SIS—excluding the coordination 

dimension—consists of 30 items, with six items for each of the five remaining dimensions of 

interdependence (Gerpott et al., 2018). 
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Table 2.1. Six dimensions of interdependent social situations. 

Dimension Definition 

Mutual Dependence Degree of how much each person’s outcomes are determined by how 

each person behaves in that situation. 

Conflicting Interests Degree to which the behavior that results in the best outcome for one 

individual results in the worst outcome for the other. 

Coordination  

 

Degree to which an individual’s behavior influences how a partner’s 

behavior determines that individual’s outcomes.  

Power Degree to which an individual determines their own and others’ 

outcomes, while others do not influence their own outcome. 

Future Interdependence Degree to which own and others’ behavior in the present situation can 

affect own and others behavior and outcomes in future interactions. 

Information Certainty Degree to which a person knows their partner’s preferred outcomes and 

how each person’s actions influence each other's outcomes. 

 

All of the SIS items have passed a content validity check with experts correctly 

assigning each item to its corresponding dimension. Further, in support of construct validity, 

individuals’ responses using the SIS correspond to objective differences in interdependent 

situations. Specifically, Gerpott and colleagues (2018) report results from a study in which 

participants were randomly assigned to interact either in a prisoner’s dilemma or in a dictator 

game and then indicate their perceptions of the situation using the SIS. Their findings 

indicated that participants playing the dictator game accurately perceived this situation as 

containing less mutual dependence, greater conflict, and higher power compared to the 

prisoner’s dilemma. Moreover, perceptions of interdependence, as measured by the SIS, 

mediated the effect of the objective situation structure on cooperative decisions. Thus, 
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evidence so far suggests that the SIS is a reliable and valid measure of interdependence 

perceptions in various situations, which allows researchers to assess multiple dimensions of 

interdependence with a brief scale.    

Future Directions 

 Various theoretical approaches, derived from both game-theoretic and 

interdependence theory perspectives, have been proposed to study how individuals think 

about and infer their interdependence with others. In combination with recent innovations in 

the measurement of interdependence perceptions, both in terms of game templates and 

interdependence dimensions, we believe that this theoretical foundation can be expanded 

upon to gain new insights into how people perceive and categorize situations. Here, we 

briefly discuss some directions for future research on the perception of social situations.  

Cues for interdependence inferences. While some of the approaches discussed in 

this chapter explicitly acknowledge that, in real-life situations, individuals lack objective 

information regarding their interdependence with others (Balliet et al., 2017; Gonzalez & 

Martin, 2011), very little work has examined how people make interdependence inferences 

under conditions of incomplete information (for notable exceptions, see Martin et al., 2014; 

Vuolevi & Van Lange, 2012). Recently, Balliet and colleagues (2017) have proposed that 

mechanisms to infer interdependence may act like internal regulatory variables, which gather 

and store information that is specific to the fundamental dimensions of interdependence, and 

then use it to guide behavior in an adaptive manner (see also Cosmides & Tooby, 2013). 

Importantly, this approach suggests that internal and external cues are integrated to 

create indices of interdependence in a given situation (Balliet et al., 2017). For example, 

when making inferences regarding conflicting interests in a situation, individuals may use 

various internal sources of information, such as estimates of genetic relatedness with an 

interaction partner (Lieberman, Tooby, & Cosmides, 2007) and the weight assigned to the 
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welfare of an interaction partner (i.e., welfare tradeoff ratio; Delton & Robertson, 2016). At 

the same time, they should take into account external sources of information, such as an 

interaction partner’s emotional expressions (e.g., Reed et al., 2014) and nonverbal behavior 

(e.g., DeSteno et al., 2012), as well as environmental features, such as the scarcity of 

contested resources (Pietraszewski & Shaw, 2015). Future research can expand on social 

psychological insights—for example, on the role of emotions in decision-making (Van Dijk 

et al., 2008; Van Kleef et al., 2004)—by using novel methods, such as agent-based modeling, 

virtual reality technologies, and human-robot interactions (e.g., De Melo, Carnevale, Read, & 

Gratch, 2014; DeSteno et al., 2012), to identify which cues people use to infer their outcome 

interdependence with others. Such a program of research may be able to eventually map the 

various forms of information that can be used to infer each dimension (or prototype) of 

interdependence. 

Future interdependence and biased inferences. Recently, interdependence theorists 

(Kelley et al., 2003) have proposed that future interdependence is an additional dimension of 

interdependence that can influence behavior in social situations. Future interdependence is 

defined as the extent to which own and others’ behavior in the present interaction can affect 

behavior and outcomes during future interactions (see Table 2.1). So far, a plethora of 

research suggests that perceptions of future interdependence influence one’s current levels of 

cooperation. The mere expectation of future interactions increases cooperation in the present; 

this is the case both among children and young adults (Blake, Rand, Tingley, & Warneken, 

2015; Van Lange, Klapwijk & Van Munster, 2011), and in both dyadic and intergroup 

interactions (Wolf, Cohen, Kirchner, Rea, Montoya, & Insko, 2009).  

Specifically, Wolf and colleagues (2009) have shown that intergroup competition is 

significantly reduced when individuals consider how their own behavior will influence a rival 

group’s behavior in the future. Similarly, considerations of future interdependence can have 
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important implications for punishment behavior. If punishment and aggression function to 

deter non-cooperation (Krasnow et al., 2012), then individuals should punish others when 

there exist possibilities for future interactions. Importantly, recent work using agent-based 

modeling suggests that individuals should be able to somehow infer the probability of future 

interactions with another person (Delton, Krasnow, Cosmides, & Tooby, 2011). 

Further, this research suggests that people may have specific biases when forming 

perceptions of (future) interdependence. According to Error Management theory (Haselton & 

Buss, 2000), there are two types of perceptual errors that a person might commit: Type I 

errors (false-positives) and Type II errors (false-negatives). It could be that certain types of 

errors in perceiving interdependence are more costly than others. Delton and colleagues 

(2011) have proposed that the costs of mistaking a one-shot interaction for a repeated 

interaction may be lower than the costs associated with mistaking a repeated interaction for a 

one-shot encounter. This is because the latter mistake could result in the loss of opportunities 

for long-lasting cooperative relationships. It remains unknown if it is more costly to perceive 

situations with corresponding interests as containing conflict, or vice-versa. Additionally, is it 

more or less costly to mistakenly perceive oneself as having higher power than an interaction 

partner (compared to falsely perceiving lower power)? Further research can address this issue 

by studying the biases people have when making inferences of interdependence. Do people 

commonly make inferential errors in one or the other direction on each dimension of 

interdependence? 

Interdependence in daily life. Across the social sciences, there is still a lack of 

consensus regarding the types of interdependence that researchers should focus on when 

studying human behavior—should it be prisoner’s dilemmas, coordination problems, or 

asymmetric games? According to Camerer (2011), a leading challenge for social scientists 

today is to understand “what games do people think they are playing” (p. 474).  That is, social 
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scientists should seek to understand how people mentally represent interdependence in their 

everyday life either in terms of specific game-theoretic structures—to the extent that people 

spontaneously use such representations—or in terms of broader dimensions of 

interdependence perceptions—which can then be mapped onto different prototypical games. 

Unfortunately, there is little descriptive work on the forms of interdependence that are more 

frequently encountered in people’s daily lives. Yet, this type of empirical approach has been 

fruitfully applied in recent studies to identify, classify, and understand which situations are 

psychologically important in real-world settings (e.g., Brown, Neel, & Sherman, 2015; 

Morse, Neel, Todd, & Funder, 2015; Rauthmann et al., 2014). The measures of 

interdependence perceptions discussed earlier can similarly be used to study the common 

types of interdependence that people experience daily. In turn, this knowledge can guide 

decisions about the types of situations that researchers should focus on. 

Previous research has used a diary approach to study individuals’ perceptions of 

interdependence in everyday life interactions. Specifically, Halevy & Phillips (2015) 

conducted a study in which participants were asked to “think about the most recent 

interpersonal interaction [they]’ve had that involved [them] and just one other person” (p. 

16). They were then asked to describe what happened in the interaction—for example, who 

was present, where it happened, what occurred—and indicate their endorsement of different 

game templates (i.e., verbal descriptions of prototypic games) as descriptive of the situation. 

Interestingly, these researchers found substantial within-person consistency in perceptions of 

interdependence, with participants endorsing the same game templates as descriptive of 

different situations encountered during a three-week period (Halevy & Phillips, 2015). This 

finding suggests that personality and other individual differences may influence people’s 

endorsements of specific game templates over time, either because personality plays a role in 
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selecting specific types of situations or because individual differences directly influence how 

people construe social situations. We return to this point in the next section.  

Similarly, Gerpott and colleagues (2018) conducted numerous studies in which they 

asked participants to write about a situation in their daily lives and then describe that situation 

using the Situational Interdependence Scale (SIS). They observed high correlations between 

specific interdependence dimensions. First, individuals tended to perceive situations with 

high conflict as containing less information certainty. This could be because people tend to 

think of others as more self-interested and less trustworthy than they actually are, especially 

in situations of information uncertainty (Vuolevi & Van Lange, 2012). Second, when people 

perceived situations as containing high mutual dependence in the present, they also described 

these situations as involving high future interdependence. This makes sense, since people 

tend to interact with others whom they will likely meet again in the future. 

Recently, we replicated these findings in a study in which participants used the SIS to 

describe situations that they encountered in their daily lives in the context of different 

relationship types (see Fiske, 1992; Molho & Balliet, 2016). We also found that participants 

described situations as containing different types of interdependence depending on the 

relationships they focused on. For example, situations within asocial or null relationships—

those in which individuals either ignore each other or merely use each other as means to 

achieve a goal—were described as containing the highest conflict relative to other 

relationship types. Situations within authority ranking relationships—those in which another 

person has a higher hierarchical position—were described as containing the highest power 

asymmetry (i.e., individuals perceived themselves as having the lowest power) relative to 

other relationship types. There is a need for more descriptive research that outlines the 

common forms of interdependence people experience on a daily basis in different relationship 

types, social settings, and even across different societies and cultures.  
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Personality and interdependence inferences. While this work suggests there is 

some consensus between individuals regarding the situations encountered within basic 

relationship types, important inter-individual differences have also been documented in the 

ways people construe daily life situations (e.g., based on gender and personality; Sherman, 

Nave, & Funder, 2013). Consistent with this notion, Halevy and colleagues (2006) have 

provided evidence that the perception of a real-world intergroup conflict—the Israeli-

Palestinian conflict—is influenced by individual differences, such as ethnocentrism, 

religiosity, and right-wing authoritarianism. Still, interdependence perceptions are not merely 

reflections of basic personality traits or individuals’ motivational orientations (i.e., their 

relative concern for own and others’ outcomes). Previous work has found few and relatively 

weak correlations of HEXACO personality traits (Ashton & Lee, 2007) and Social Value 

Orientation (SVO; Murphy, Ackermann, & Handgraaf, 2011) with interdependence 

perceptions in terms of mental templates (Halevy & Phillips, 2015). Specifically, Halevy and 

Phillips (2015) report that out of 144 correlations between HEXACO personality traits and 

endorsements of game templates over a period of six weeks, only nine correlations were 

statistically significant (all rs < .30; p. 21). Consistently, a recent meta-analysis of five 

studies (N = 1,767) suggests that HEXACO personality traits are only weak predictors of 

situation perceptions in terms of different interdependence dimensions (i.e., correlations 

range from r = -.15 to r = .18; Gerpott et al., 2018).  

 Yet, another path by which personality might influence perceptions of real-life 

interdependent situations is by exerting influence on the situation types that individuals tend 

to experience and the situations that they actively seek (Rauthmann, Sherman, Nave, & 

Funder, 2015). Indeed, previous research suggests that situation selection might partly 

explain why individuals’ perceptions of interdependence appear to be consistent over time. 

As mentioned earlier, Halevy and Phillips (2015) have shown that individuals tend to endorse 
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the same interdependence templates as descriptive of different negotiation situations, but their 

interdependence perceptions are even more consistent when describing real-life interactions. 

Building on these findings, future work would benefit from studying how individuals 

perceive daily life situations across various interdependence dimensions—such as the degree 

of interdependence, conflict, and power. Using experience sampling and longitudinal designs 

could help track how the interplay between persons, situations, and interdependence 

perceptions unfolds over time. 

Perceptions of interdependence and other situation taxonomies. Of course, 

everyday life situations can be markedly different and not all variations across situations are 

captured by interdependence dimensions. Various lines of empirical research have resulted in 

different taxonomies of situations according to their basic characteristics (e.g., Edwards & 

Templeton, 2005; Morse et al., 2015; Rauthmann et al., 2014; Yang, Read, & Miller, 2009). 

Recently, Gerpott and colleagues (2018) examined the relations between interdependence 

perceptions (i.e., SIS dimensions) and perceptions in terms of a newly developed situation 

taxonomy—the DIAMONDS—which includes eight dimensions of fundamental situation 

characteristics (Duty, Intellect, Adversity, Mating, pOsitivity, Negativity, Deception, and 

Sociality; Rauthmann et al., 2014). As expected, perceptions of conflict were related to 

perceptions of Adversity, Deception, Negativity, and pOsitivity in daily life situations. 

Further, situations that were perceived as involving more Sociality were also perceived as 

containing greater interdependence—both in the present and in the future. However, despite 

some overlap, both the DIAMONDS and the SIS captured unique aspects of how people 

think about situations. For example, the DIAMONDS does not measure differences in power 

across situations, and the SIS did not capture variation in Mating motives across situations. 

Thus, the DIAMONDS and the SIS can be considered complementary approaches to 

examining how people evaluate social situations. 
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Another recent effort to classify situations was based on evolutionary theoretical 

perspectives (i.e., the Fundamental Motives Theory; Kenrick, Griskevicius, Neuberg, & 

Schaller, 2010). Specifically, Morse and colleagues (2015) examined the content of situations 

based on their relevance to evolutionary important goals and Brown and colleagues (2015) 

developed a measure of situation perceptions according to the presence of different goals: 

self-protection, disease avoidance, affiliation, status, mate seeking, mate retention, and kin 

care. One interesting direction for future research would be to examine whether situations 

that afford one or more of these goals tend to be perceived as containing specific types of 

interdependence. For example, situations that involve affiliation and kin care may be 

perceived as containing highly corresponding interests, whereas those involving self-

protection and mate retention may be characterized by more conflicting interests—to the 

extent that threats to self-protection or mate retention are due to others’ actions. 

Conclusions 

 Interdependence is a fundamental characteristic of all social situations. Yet, people do 

not have direct, objective, and common knowledge of the form of interdependence that 

characterizes any specific situation. Nonetheless, people can benefit from making accurate 

inferences of their interdependence with others, especially compared to a position of 

complete ignorance of interdependence. However, to complicate matters, there is substantial 

variability in the types of interdependent situations people can experience. Here we briefly 

reviewed three approaches to understanding how people might be able to infer the form of 

interdependence that characterizes any specific situation—experiential learning, mental 

templates approach, and functional interdependence theory. Surprisingly little research has 

tested these different theoretical approaches to understanding how people make 

interdependence inferences. We outlined two recent advances in the measurement of 

interdependence inferences and believe that these developments provide the tools for future 



NAVIGATING INTERDEPENDENCE  51 

research on this topic. Future research questions include: Do prototypes or dimensions best 

characterize how people think about interdependence? What are the cues that people use to 

infer interdependence? What are the most frequent types of interdependence that people 

experience in their daily lives? Do people have biases when making interdependence 

inferences? How does personality affect interdependence inferences? Answers to these 

research questions will advance our understanding on how people navigate interdependent 

social situations.
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Abstract  

Philosophers and scientists have long debated the nature of human social interactions and the 

prevalence of mutual dependence, conflict, and power asymmetry. Yet, there is surprisingly 

little empirical work documenting the patterns of interdependence people experience in daily 

life. We use intensive experience sampling to study how people think about the fundamental 

dimensions of interdependence in daily life and how these perceptions relate to cooperation. 

Findings from two studies with individuals (n = 284; k = 7,248) and romantic partners (n = 

278; k = 6,766) showed that most social interactions, across various partners, were perceived 

as containing moderate mutual dependence, equal power, and corresponding interests. We 

found that in daily life and lab experiments, higher mutual dependence and lower conflict 

were associated with more cooperation; power was unrelated to cooperation. Our findings 

stress the importance of studying a diversity of interdependent situations to better understand 

cooperation in daily life.  
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Centuries of philosophical debate and scientific inquiry have attempted to understand 

the nature of human social interactions. Like Hobbes, one perspective pictures human life as 

a “war of all against all”, marked by fleeting social interactions, power asymmetries, and 

conflict (Axelrod, 1984; Hardin, 1968; Hobbes, 2013/1651; Pinker, 2011). Another, 

competing perspective follows Rousseau in portraying human life as intensely social, 

egalitarian, and providing opportunities for mutual gain (Boehm, 2009; Rousseau, 

2004/1754; Skyrms, 2004; Tomasello, Melis, Tennie, Wyman, & Herrmann, 2012). Thus, 

these two perspectives differ in their view of the recurring patterns of interdependent 

situations (i.e., situations in which people can influence each other’s outcomes) that people 

encounter throughout their lives. For example, the Hobbesian perspective emphasizes the 

importance of studying situations involving conflicting interests (like the Prisoner’s 

Dilemma; Axelrod, 1984; Rapoport & Chammah, 1965), whereas the Rousseauian 

perspective emphasizes the need to study situations involving more corresponding interests 

(like a Stag Hunt game; Skyrms, 2004; Thomas, DeScioli, Haque, & Pinker, 2014). 

Of course, throughout their daily lives, people can experience an enormous variety of 

interdependent situations with romantic partners, friends, colleagues, and strangers. 

Importantly, though, the two perspectives outlined above both emphasize that social 

situations vary along three dimensions of interdependence: mutual dependence (i.e., degree to 

which each person’s outcomes are determined by how the self and others behave), conflict of 

interests (i.e., degree to which the best outcome for one person results in the worst outcome 

for another person), and power (i.e., degree to which an individual unilaterally determines 

his/her own and others’ outcomes). Indeed, people have an ability to perceive differences 

between situations along these dimensions, and their perceptions shape when and with whom 

they cooperate (Gerpott et al., 2018; Halevy et al., 2012; Halevy & Phillips, 2015; Smith & 
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Hofmann, 2016). Yet, we know little about how people experience interdependent situations 

along these dimensions in daily life. 

In this study, we use a multidimensional approach to study people’s experiences of 

mutual dependence, conflict of interests, and power in daily life, as well as their implications 

for cooperative behavior. As psychologists have long recognized, the subjective experience 

and construal of situations can exert a strong influence on behavior (Halevy & Phillips, 2015; 

Rauthmann, Sherman, & Funder, 2015). Here, for the first time, we use experience sampling 

of situations in the daily lives of individuals (n = 284; k = 7,248) and romantic partners (n = 

278; k = 6,766) to (a) map the pattern of interdependence they report experiencing across 

situations and (b) examine whether different patterns of interdependence are differentially 

associated with cooperation in daily life. Understanding people’s everyday experiences of 

interdependence can guide researchers’ choices of which situations to scrutinize (e.g., 

situations with more or with less conflicting interests) and it can enrich our understanding of 

how people cooperate in relationships, organizations, and interactions with strangers (De 

Dreu, 2010; Rusbult & Van Lange, 2003). 

Experienced Interdependence and Cooperation 

Recent work has found that people’s perceptions of interdependence in social 

situations are organized along the dimensions of mutual dependence, conflict of interests, and 

power. People’s representations along these dimensions largely reflect actual variation in 

interdependence and they can shape emotional and behavioral outcomes (Balliet et al., 2017; 

Gerpott et al., 2018; Halevy et al., 2012; Halevy & Phillips, 2015; Smith & Hofmann, 2016). 

However, very little is known about how people perceive interdependent situations with 

different partners and how the perception of fundamental dimensions of interdependence 

relates to cooperation in daily life. Studying how people think about mutual dependence, 

conflict of interests, and power provides a basis for understanding the structure of 
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interdependence in daily life, and can guide research on cooperation toward the study of 

commonly experienced situations. 

Mutual dependence. In some situations, people are mutually (and symmetrically) 

dependent on each other, such that each person’s outcomes are determined by a combination 

of own and others’ behavior. In other situations, people are fully independent – they 

completely control their own outcomes. Mutual dependence may enable cooperation, 

especially when individuals have high stakes in the well-being of their interaction partner 

(Roberts, 2005). In romantic couples, dependence promotes commitment and pro-relationship 

behaviors (Rusbult & van Lange, 2003). Similarly, co-workers engage in greater prosocial 

behaviors when they feel mutually dependent (Bachrach, Powell, Bendoly, & Richey, 2006), 

and people behave more cooperatively even toward strangers when they perceive themselves 

as mutually dependent with them (Yamagishi, Jin, & Kiyonari, 1999).  

Conflict of interests. Conflicting interests occur when one person’s best outcome is 

another person’s worst outcome. Conversely, in situations of corresponding interests, the 

same outcome can satisfy both persons. Many situations, however, are marked by a mix of 

conflict and correspondence of interests. In such mixed-motive situations, greater conflict of 

interests makes cooperation harder to achieve (de Dreu, 2010; Rapoport & Chammah, 1965). 

Indeed, romantic partners tend to sacrifice less for their partner in high conflict-of-interest 

situations (Righetti & Impett, 2017), organizational teams experiencing high task conflict 

perform worse (De Dreu, 2010), and experimental research on interactions among strangers 

finds less cooperation in higher conflict situations (e.g., Halevy et al., 2012; Rapoport & 

Chammah, 1965; Rusch & Luetge, 2016; Weimann et al., 2014). Thus, perceived conflict of 

interests is the root of manifest conflict, both between individuals and between groups (De 

Dreu, 2010; Halevy & Phillips, 2015; Thompson & Hastie, 1990).  
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Power. Power differences occur when one person depends more on the actions of 

another than vice-versa. Such asymmetries of dependence in social interactions can carry 

substantial consequences for cognition, emotion, and behavior (Fiske, 2010; Galinsky et al., 

2015) and are common in everyday life (Smith & Hofmann, 2016). High power may enable 

individuals to coerce outcomes of their liking, while individuals holding less power may have 

to behave more cooperatively. Indeed, in romantic couples, individuals who feel less 

dependent on their partner behave less cooperatively (Righetti et al., 2015). In experimental 

situations that simulate leader-follower relationships, those who possess power make more 

selfish decisions (Bendahan et al., 2015), and in negotiations and social dilemma situations 

with strangers, individuals holding or merely perceiving themselves as holding more power 

make smaller concessions than their low-power counterparts (e.g., De Cremer & Van Dijk, 

2005). 

Overview of Studies 

Thus far, research testing how variation in interdependence relates to cooperation has 

considered only single interdependence dimensions in isolation, and only studied the relations 

between interdependence and cooperation in abstract, experimental situations. Moreover, 

previous work has not randomly sampled social situations from people’s daily lives to 

understand what interdependence people experience and when, and to what extent, people 

cooperate. Here, we used a multidimensional instrument (Situational Interdependence Scale; 

Gerpott et al., 2018) to measure perceptions of interdependence along the three dimensions of 

mutual dependence, conflict of interests, and power. We used experience sampling of 

situations to obtain perceptions of interdependence and cooperative behavior in daily life and 

economic exchange tasks to study interdependence and cooperation in the laboratory.  

We recruited a sample of individuals, who could report on interactions experienced 

with any type of person (e.g., family, romantic partners, friends, colleagues, and strangers), 



INTERDEPENDENCE AND COOPERATION IN DAILY LIFE 58 

and a sample of romantic couples who reported on interactions with their partner. The sample 

of romantic couples allowed us to obtain data from two individuals reporting on the same 

situation, and these data can be used to assess the degree of convergence in how partners 

perceive the same situation. 

We also measured how people thought about their interdependence with others in 

prototypical economic exchange tasks, such as the Prisoner’s Dilemma and the Stag Hunt 

game, used to study cooperation in the laboratory. This allowed us to (1) compare how 

people think about these experimental situations with their perceptions of situations they 

experience in daily life, and (2) replicate the associations between daily interdependence and 

cooperation in controlled experimental settings. 

Methods 

Samples and data collection. We collected data from two independent Dutch 

community samples of (a) individuals (Interdependence in Daily Life-Individuals (IDL-I) 

sample; N = 284, 30% male, Mage = 35.55 years, SD = 16.02, range 18-80) and (b) romantic 

partners (Interdependence in Daily Life-Couples (IDL-C) sample; N = 278; 50.7% male; Mage 

= 32.04 years, SD = 13.56, range 18-79). We sought to recruit 300 participants per sample, 

based on financial and practical constraints. The final sample sizes deviate somewhat due to 

no-shows of recruited participants. No analyses were conducted before data collection was 

completed. All materials, data, and analyses syntax for the study can be found on the OSF: 

https://osf.io/dwbz3/?view_only=ac7aed77bdb44d87bffef90480604c06 

In the IDL-I, 22.9% of participants had university education (IDL-C = 29.5%), 42.2% 

had completed vocational training (IDL-C = 32.7%), and 33.0% had completed secondary 

education (IDL-C = 35.6%). Further, 91.2% of participants in the IDL-I reported being born 

in the Netherlands (IDL-C = 89.2%). Finally, in the IDL-I, the reported median monthly net 

income was 1,000-1,199€ (IDL-C = 1,200-1,399€), and a significant proportion reported 
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monthly net incomes above 2,500€ (IDL-I = 10.9%, IDL-C = 14.0%). Overall, although the 

samples were skewed toward younger ages and had more female participants, they were 

heterogeneous in terms of age, education, and income. 

Procedure. Participants were recruited via online panels. During an intake session, 

they completed personality and attitude surveys and were instructed for the experience 

sampling phase. Then, participants completed a one-week experience sampling phase in 

which we collected descriptions of daily life situations. 

Intake session. In the laboratory, participants first completed individual difference 

questionnaires, demographic questions and, in the IDL-C, relationship-specific measures. 

Within each of these three sets of questionnaires, the order of measures was randomized; item 

order was randomized within each questionnaire. This first part lasted for 45 minutes. 

 After a break, participants received detailed instructions for a series of incentivized 

economic games, including examples and comprehension questions. In IDL-I, participants 

were randomly matched with each other; in IDL-C, they were matched with their romantic 

partner. Responses were anonymous, and no feedback on payoffs or others’ choices was 

provided. One task was randomly selected to be paid out, and participants could earn a bonus 

of 0-10 euros based on their own and their partner’s decisions. We did not employ deception 

at any point. This part took 30 minutes to complete. After a break, participants in IDL-C also 

completed a partner-specific implicit attitudes task, which is not relevant to this study. 

 Finally, participants received detailed instructions (available on the OSF) about the 

experience sampling phase. Research assistants read a script and used slides to present and 

explain all questionnaires included in the experience sampling surveys. 

 Experience sampling phase. Experience sampling surveys were sent on participants’ 

mobile phones via SurveySignal (Hofmann & Patel, 2015). For seven consecutive days, 

participants received seven messages a day between 08:00 and 22:00. This time window was 
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divided into seven blocks of two hours, and participants received a message at a random time 

within each block (with a minimum of 45 minutes between messages). In the IDL-C, partners 

were always contacted simultaneously. If participants did not open the link in the message, a 

reminder was sent after 15 minutes. Survey links remained open for 45 minutes. The median 

time until opening the link was 3 minutes in both samples. Each link directed participants to a 

short survey (median time to completion was 2:36 minutes in both samples). 

In the IDL-C, participants were first asked whether they had experienced a situation 

with their partner since responding to the last questionnaire. If so, they were asked to report 

on the last situation they had experienced with their partner (“Partner” stream). If not, 

participants were asked whether they had experienced a situation with another person in this 

period. If so, they were asked to report on the last situation they had experienced with another 

person (“Social” stream). If they had not experienced a situation with another person, 

participants were asked to report on the last situation they experienced before they began 

filling in the questionnaire (“Nonsocial” stream). In the IDL-I, the experience sampling 

surveys were largely the same, but did not include the “Partner” stream. In this paper, we 

only analyze data from the “Social” (IDL-I) and the “Partner” (IDL-C) streams.  

The overall response rates were 78.6% (IDL-I) and 81.6% (IDL-C), and median per-

subject response rates were even higher (IDL-I: 87.8%; IDL-C: 89.8%). Overall, we obtained 

10,930 responses in the IDL-I and 11,100 unique responses in the IDL-C. In the IDL-I, there 

were 7,248 responses in the “Social” stream (“Nonsocial” stream = 3,682). In the IDL-C, 

there were 6,766 responses in the “Partner” stream (“Social” = 2,215; “Nonsocial” = 2,119). 

Matching of situations. All responses to the same signal in the IDL-C were coded to 

determine whether partners had reported on the same situation. A Dutch native speaker was 

trained to code each pair of reports as referring to the same situation or not, based on the 

written situation descriptions. 100 situations were sampled and classified by a second trained 
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coder to test for inter-rater reliability (Cohen’s κ = .92). This procedure resulted in 3,562 

matched reports referring to 1,781 situations. 

Participant earnings. Participants were paid €20 euros for participating in the intake 

session, up to €10 based on their own and others’ decisions in economic games, €0.50 per 

completed experience sampling survey, and a bonus of €20 for responding to at least 75% of 

the experience sampling surveys. Participants in the IDL-I and IDL-C earned an average of 

€60.23 (SD = €13.98) and €63.65 (SD = €12.27), respectively. 

Measures. 

 

Figure 3.1. Economic games are used to model situations involving two persons, each 

of whom has two behavioral options: cooperate or defect. The values in the matrices 

represent the outcomes for each person depending on both persons’ choices. The four games 

vary in their conflict of interests, which can be calculated as a Correspondence Index varying 

from -1 (conflict) to +1 (correspondence) (Kelley et al., 2003). The Correspondence Index is 

-0.80 in the Prisoner’s Dilemma (PD), 0.20 in the Stag Hunt (SH) and Chicken (CH) games, 

and 0.80 in the Maximizing Difference (MD) game. 
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Intake session. During the intake session, participants completed various individual 

difference measures and experimental tasks irrelevant to the present research (a full list of 

measures is available on the OSF). Pertinent to the questions examined here, participants 

made decisions in a Prisoner’s Dilemma (PD), a Stag Hunt (SH) game, a Chicken (CH) 

game, and a Maximizing Difference (MD) game (Figure 3.1). 

 

Table 3.1. Items used to measure three interdependence dimensions in the short SIS scale. 

Dimensions Items Labels 

Mutual 

Dependence 

1. What each of us does in this situation 

affects the other. 
1 = Completely agree 

5 = Completely disagree 
2. Whatever each of us does in this situation, 

our actions will not affect the other's 

outcomes. (R) 

Conflict of 

Interests 

3. Our preferred outcomes in this situation 

are conflicting. 1 = Completely agree 

5 = Completely disagree 4. We can both obtain our preferred 

outcomes. (R) 

Power 

5. Who do you feel has more power to 

determine their own outcome in this 

situation? 

1 = Completely the other 

3 = Neither one nor the 

other 

5 = Completely myself 
6. Who has the least amount of influence on 

the outcomes of this situation? (R) 

Notes. (R) indicates reverse-scored items. 

 

Following each game participants completed the 10-item version of the SIS (Gerpott 

et al., 2018) after indicating their choice. The SIS has been designed to measure situation-

specific perceptions of five interdependence dimensions. Here, we focus on the three 

dimensions of mutual dependence, conflict of interests, and power that (a) distinguish two 

major theoretical perspectives on the interdependence that underlies human social 

interactions, and (b) represent quantifiable features of two-person, two-choice matrices (but 
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the other two dimensions do not; Kelley et al., 2003). The short (10-item) version of the SIS 

measures each of these dimensions with two items, scored on 5-point Likert scales (see Table 

3.1). These sub-scales have been found to be reliable and valid, with previous research 

establishing their construct, divergent, convergent, and criterion validity (Gerpott et al., 

2018). The SIS items have also been shown to respond more to situational changes (i.e., 

situation specificity) rather than to reflect stable individual differences (i.e., consistency).

 Experience sampling phase. After participants had selected a situation, we asked them 

to report situation cues including the time of the situation (only in the “Partner” stream), the 

nature of their relationship with the other person (only “Social” stream, e.g. “family”, 

“friend”, etc.), and the place of the situation (e.g. “at home”, “at work”, etc.). We further 

asked participants to describe the situation in one to three sentences, focusing on what they 

did and what the other person did (examples of reported situations are available in the 

Supplementary Information). Then, participants completed the 10-item SIS scale with 

reference to the other person in the situation they just described. Finally, participants 

responded to two questions measuring how beneficial versus costly (a) their own behavior 

was for the other person (i.e., own cooperation) and (b) the other person’s behavior was for 

themselves (i.e., other’s cooperation). These items were scored on 5-point Likert scales, 

ranging from -2 (costly to myself; costly to the other person) to +2 (beneficial to myself; 

beneficial to the other person), with a mid-point of zero (neutral). Finally, participants also 

responded to some questions not relevant to this research.  

Statistical analyses. All analyses were performed in R (R Core Team, 2017). Unless 

otherwise noted, mixed effects models were fitted with REML estimation using the package 

‘lme4’ (Bates, Mächler, Bolker, & Walker, 2014) and confidence intervals were obtained by 

profiling. Significance tests on these models were performed using Satterthwaite 
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approximation for degrees of freedom with the package ‘lmerTest’ (Kuznetsova, Brockhoff, 

& Christensen, 2017). All p-values were computed from two-sided tests. 

Data exclusion procedures. We did not remove any participants from analyses. Ns 

vary between analyses because some participants only completed part of the procedure (e.g., 

did not complete parts of the intake surveys or dropped out of the experience sampling). In 

the experience sampling data, for technical reasons, participants could respond twice to the 

same survey. When participants did so, we retained the first response (which should be 

unaffected by repeated responding). This was also the most complete response for all cases. 

Results 

Interdependence in daily life. The experience sampling method enables us to 

document how randomly sampled social situations in the daily lives of individuals and 

romantic couples vary along the dimensions of mutual dependence, conflict, and power – and 

so describe the variety of interdependent situations people experience in daily life. First, we 

looked at the distributions of participants’ perceptions of interdependence along three 

dimensions through linear mixed models with random factors for subjects (IDL-I) and 

couples (IDL-C). People’s experiences varied from situation to situation on the dimensions of 

mutual dependence, conflict of interests, and power. Table 3.2 displays the variance 

components of each dimension of interdependence and shows that much more of this 

variance occurs between situations than between persons or between couples.  

Across both samples, a majority of situations contained moderate mutual dependence 

and corresponding interests (median = 2; Figure 3.2). People rarely reported situations with 

conflicting interests; out of all situations, only 9.45% were rated above the scale midpoint in 

the IDL-I (IDL-C: 7.25%). Finally, people mostly reported situations involving equal power; 

69.4% were rated at the scale midpoint in the IDL-I (IDL-C: 78.2%), indicating that neither 

person held more power than the other.  
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We coded when romantic partners reported on their interdependence in the same 

situation. This data can be used to test the degree of agreement between partners’ perceptions 

of interdependence across the whole SIS scale (Furr, 2008). We computed two indices of 

profile agreement for couples’ responses in 3,562 matched reports on 1,781 situations on the 

six items measuring mutual dependence, conflict of interests, and power. Because the overall 

index is inflated by the normativeness of responses (e.g., because certain situations are 

particularly common), we also computed an index of distinctive profile agreement (Furr, 

2008). When romantic couples reported on the same situation, they strongly agreed in their 

perceptions of interdependence (95% CI for overall profile agreement q = [.79, .82], t(1,646) 

= 6.02, p < .001; distinctive profile agreement, q = [.29, .37], t(1,646) = 9.71, p < .001).  

 

Table 3.2. Variance components of mutual dependence (MD), conflict of interests (C), and 

power (P) at the level of situation, persons, and couples. Note that within-person variance 

𝜎2is larger than the sum of between-subject variance and (only in IDL-C) between-couple 

variance, indicating that perceptions of interdependence vary more between situations than 

between persons or couples. 

 Individuals Couples 

Variance MD C P MD C P 

Within-person 𝜎2 .51 .55 .33 .53 .48 .22 

Between-person 𝜏00
2  .21 .14 .01 .16 .10 .01 

Between-couple 𝜑00
2     .15 .07 < .01 

 

Overall, we found that people have richly varied experiences of interdependence in 

daily life and that the bulk of this variation occurs across situations rather than between 

people. At the same time, there is a clear central tendency for each dimension of 

interdependence, with experienced situations in people’s daily lives most frequently 

involving moderate mutual dependence, largely corresponding interests, and symmetric 
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power. The consensus between romantic partners when experiencing the same situation 

suggests that perceived interdependence tracks a shared underlying reality. 

 

Figure 3.2. The distribution of situations experienced in daily life along three dimensions of 

interdependence. The y-axis shows the total number of situations experienced. The x-axis 

displays the value on reported mutual dependence (1 = independence, 5 = mutual 

dependence), conflict of interests (1 = corresponding interests, 5 = conflicting interests) and 

power (1 = low, 3 = equal, 5 = high).  

 

Interdependence across interaction partners. The nature of interdependent 

situations may vary systematically depending on who people interact with. We therefore 

examined whether the patterns of interdependence perceptions observed in the IDL-I 

generalized across different interaction partners. To do so, we looked at the distributions of 

interdependence perceptions that participants reported in situations with partners of different 

closeness. We fitted three separate mixed models with random factors for participants, and 

the type of interaction partner (i.e., romantic partner, family member, friend, acquaintance, 
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classmate or colleague, instructor or supervisor, stranger, and other) as a fixed factor 

predicting perceptions of mutual dependence, conflict of interests, and power. 

 

Figure 3.3. Reported mutual dependence, conflict of interests, and power by type of 

interaction partner in the IDL-I. The y-axis shows the total number of situations experienced 

with each type of interaction partner. The x-axis displays the value on reported mutual 

dependence (1 = independence, 5 = mutual dependence), conflict of interests (1 = 

corresponding interests, 5 = conflicting interests) and power (1 = low, 3 = equal, 5 = high).  
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Table 3.3. Differences in mutual dependence, conflict of interests, and power in situations 

with different interaction partners. P-values are adjusted for multiple comparisons based on 

Tukey’s method for comparing a family of eight estimates.  

* p < .05, ** p < .01, *** p < .001. Acquaint. = Acquaintance. 

  Family Partner Friend Colleague Supervisor Stranger Acquaint. 

LS 

Means 

M
u

tu
a

l 
D

ep
en

d
en

ce
 

Family        3.49 

Partner 0.01       3.50 

Friend 0.02 0.01      3.52 

Colleague 0.08 0.07 0.06     3.57 

Supervisor 0.22** 0.21* 0.20* 0.14    3.72 

Stranger -0.13* -0.14** -0.15*** -0.21*** -0.35***   3.36 

Acquaint. -0.08 -0.09 -0.10 -0.16* -0.30** 0.05  3.42 

Other 0.10 0.09 0.08 0.02 -0.12 0.23*** 0.18* 3.60 

C
o
n

fl
ic

t 
o

f 
In

te
re

st
s 

Family        2.19 

Partner -0.09       2.10 

Friend -0.07 0.02      2.12 

Colleague 0.05 0.14*** 0.12**     2.24 

Supervisor 0.08 0.17 0.15 0.03    2.27 

Stranger 0.22*** 0.31*** 0.29*** 0.17*** 0.14   2.41 

Acquaint. 0.14 0.23*** 0.21** 0.09 0.06 -0.08  2.33 

Other 0.10 0.19*** 0.16*** 0.05 0.02 -0.12* -0.04 2.29 

P
o

w
er

 

Family        3.04 

Partner -0.04       2.99 

Friend -0.05 -0.01      2.99 

Colleague -0.02 0.03 0.03     3.02 

Supervisor -0.30*** -0.26*** -0.25*** -0.29***    2.73 

Stranger 0.02 0.06 0.07 0.03 0.32***   3.06 

Acquaint. -0.06 -0.02 -0.01 -0.04 0.24*** -0.08  2.97 

Other -0.02 0.03 0.03 -0.00 0.29*** -0.03 0.05 3.02 

 

The experience of mutual dependence, conflict of interests, and power varied in some 

ways across different interaction partners (Table 3.3). Participants experienced the least 

mutually dependent outcomes when interacting with strangers, and more mutual dependence 
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when interacting with supervisors than with their partner, family, or friends. Further, 

interactions with partners and friends involved more corresponding (i.e., less conflicting) 

interests than situations with colleagues, acquaintances, and strangers. Finally, as would be 

expected, participants reported having less power in situations experienced with their 

supervisors as compared to all other interaction partners. At the same time, there are notable 

generalizations across interaction partners, such as most situations containing moderate to 

high degrees of mutual dependence, corresponding interests, and equal power (Figure 3.3). 

Cooperation in daily life. Importantly, our experience sampling method allowed us 

to collect reports of own and others’ cooperation in social situations in the daily lives of 

individuals and romantic couples. First, we examined the distributions of individuals’ reports 

of their own and their interaction partners’ cooperation in the IDL-I. The predominance of 

cooperation in daily life was striking (Figure 3.4). Participants rarely reported behaving non-

cooperatively (IDL-I: 5.33% of all situations; IDL-C: 5.05%) and they also did not report 

others frequently being non-cooperative (IDL-I: 7.42%; IDL-C: 5.70%). Thus, rates of non-

cooperation are similar across both samples, and across reports on own and others’ behavior.  

We also assessed the degree to which partners agreed in their perception of each 

other’s cooperation in 3,562 matched reports on 1,781 situations. We used a mixed model 

with participants’ reports of their partner’s cooperation as a predictor of the partner’s self-

reported cooperation. The model included random intercepts for situations, participants, and 

couples, as well as the situation × couple interaction, and random slopes for the predictor at 

the participant and couple levels. These analyses reveal strong self-other agreement on 

reported cooperation (95% CI for b = [.56, .68], t(118.03) = 21.53, p < .001, 𝑅𝛽
2 = 0.80), 

which supports the validity of the self-report measure of cooperation. That is, it does not 

seem that the high rates of cooperation observed in our samples are merely due to participants 

presenting their own behavior in a socially desirable way. 
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Cooperation is associated with interdependence in daily life. As previously 

discussed, people’s subjective construal of their interdependence in a situation can determine 

whether they cooperate with others (Balliet et al., 2017; De Dreu, 2010; Halevy et al., 2012; 

Halevy & Phillips, 2015; Kelley et al., 2003). Here, we tested whether variation in perceived 

mutual dependence, conflict of interests, and power is associated with changes in self-

reported (a) own and (b) others’ cooperation in the IDL-I (k = 7,153 observations from N = 

276 participants). We used two mixed models with scale midpoint-centered SIS variables as 

predictors of own and other’s cooperation. The models included random intercepts for 

participants. Further, we used a log-likelihood ratio test to compare each of these models 

against a model also including random slopes for each of the three SIS dimensions, and 

retained the latter model in both cases (own cooperation: Χ2(9) = 186.08, p < .001; other’s 

cooperation: Χ2(9) = 227.52, p < .001). 

Importantly, cooperation was associated with the interdependence structure of the 

situation (Table 3.4; Figure 3.4). Individuals reported behaving more cooperatively in 

situations with higher mutual dependence (95% CI b = [.06, .12], p < .001, partial 𝑅𝛽
2 = .14) 

and more corresponding interests (b = [-.34, -.26], p < .001, partial 𝑅𝛽
2 = .55). This 

generalized to perceived others’ cooperation (Table 3.4): individuals reported that others 

were more cooperative in situations with higher mutual dependence (b = [.04, .11], p < .001, 

partial 𝑅𝛽
2 = .10) and more corresponding interests (b = [-.40, -.32], p < .001, partial 𝑅𝛽

2 = 

.57). Power was unrelated to own (b = [-.02, .06], p = .329, partial 𝑅𝛽
2 < .01) and others’ 

cooperation (b = [-.04, .05], p = .763, partial 𝑅𝛽
2 < .01). 
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Table 3.4. Interdependence and cooperation in daily life. Participants’ reported mutual dependence, conflict of interests, and power predicts (a) 

self-reported own and others’ cooperation in daily life (individuals), and (b) partners’ perception of their own cooperation (couples). 

 Individuals Couples 

 
Own Cooperation Other’s Cooperation 

Partner’s Perception of 

Own Cooperation 

 UL LL df t p UL LL df t p UL LL df t p 

Intercept 3.26 3.37    3.21 3.32    3.27 3.43    

Mutual 

Dependence 

0.06 0.12 244 6.18 <.001 0.04 0.11 216 4.81 <.001 0.01 0.07 3505 2.37 .018 

Conflict of 

Interests 

-0.34 -0.26 229 -16.58 <.001 -0.40 -0.32 237 -17.57 <.001 -0.20 -0.13 3398 -9.64 <.001 

Power -0.02 0.06 196 0.98 .329 -0.04 0.05 169 0.30 .763 -0.09 0.00 2944 -1.80 .072 

Notes. UL and LL represent the upper and lower bounds of 95% Confidence Intervals. 
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Figure 3.4. Participants’ self-reported cooperation at each level of mutual dependence, 

conflict of interests, and power (IDL-I). In each panel, a dot indicates one reported situation. 

95% confidence intervals around regression lines show the relationship between cooperation 

and each dimension of interdependence (see Table 3.4). 

  

We replicated these effects in interactions between romantic partners by testing 

whether participants’ perceptions of interdependence predicted their partner’s perceptions of 

their cooperation (3,541 matched reports on 1,772 situations). We fitted a standard model for 

dyadic longitudinal data analysis using SPSS Mixed to predict perceptions of partners’ 

cooperation. We entered the other partner’s perceived mutual dependence, conflict of 

interests, and power as predictors in the fixed part of the model. In addition, we entered 

random slopes for two partner dummies (each coding for one member of the dyad) within 

couples. Using the REPEATED subcommand with a compound symmetry covariance 

structure, we added a partner dummy within the message × couple interaction. To ascertain 

that dyads were not identifiable, we tested for sex effects by including the main effect and 

interaction with the three SIS variables, but no effects were significant (all p > .05); therefore, 

we retained the previous model. 

 Participants’ own perceptions of interdependence predicted their partner’s 

perceptions of their cooperative behavior (mutual dependence: b = [.01, .07], p = .018; 
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conflict of interests: b = [-.20, -.13], p < .001; power: b = [-.09, .00], p = .072; Table 3.4). In 

other words, people’s perceptions of interdependence predicted others’ perceptions of their 

behavior. Overall, as predicted from accounts of how variation in interdependence relates to 

cooperation, mutual dependence was positively associated with cooperation, and conflict was 

strongly negatively associated with cooperation. In contrast to expectations, perceived power 

differences did not relate to cooperation. 

Replication in the lab. Across two samples, we showed consistent links between 

perceptions of interdependence and self- and other-reports of cooperation. We aimed to 

replicate these relations in a more controlled environment, in which participants reported 

their perceptions of interdependence before experiencing the outcomes of an interaction. To 

do this, we had participants interact in anonymous, incentivized, one-shot economic games 

(Prisoner’s Dilemma, Chicken, Stag Hunt, and Maximizing Difference games; Figure 3.1). 

These games differ in objective conflict of interests, but neither in mutual dependence nor 

power. Participants rated their interdependence with the other person prior to receiving any 

feedback on the outcomes of these interactions; thus, experienced outcomes could not 

influence participants’ perceptions of interdependence in the economic games. Participants’ 

perceptions of mutual dependence, conflict of interests, and power tracked the objective 

differences in interdependence (or lack thereof) across the four games (Tables S3.3, S3.4). 

Further, participants showed higher rates of cooperation in games that contained more 

objective conflict and which were (correctly) perceived as such (Table S3.3). Perceptions of 

conflict on the SIS partially mediated the effects of different games (i.e., the PD, which 

contains high conflict of interests and the SH, which contains less conflict of interests) on 

cooperation rates. More details on these results can be found in the Supplementary 

Information.   
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To test the effect of perceptions of interdependence on cooperation, we ran a binomial 

logit mixed model with cooperation as the outcome, the three dimensions of interdependence 

as predictors, and random intercepts for subjects and games. Across the four games, 

perceived mutual dependence was positively associated with cooperation (95% CI b =[.03, 

.47], SE = .11, p = .022), whereas perceived conflict (b = [-.88, -.51], SE = .09, p < .001) and 

power (b = [-.71, -.03], SE = .17, p = .034) were both negatively associated with cooperation. 

These patterns replicate our findings from the experience sampling: perceptions of mutual 

dependence predicted higher, and perceptions of conflict lower, rates of cooperation. In 

addition, here we find that individuals perceiving themselves to hold more power were less 

cooperative. 

Perception of games and daily life situations. Finally, we compared individuals’ 

perceptions of experimental situations (i.e., the Prisoner’s Dilemma and the Stag Hunt) with 

their perceptions of situations experienced in daily life. Figure 3.5 displays the frequency of 

everyday situations along the three dimensions of interdependence. Also shown are the 

coordinates of the mean ratings of how people perceived the Prisoner’s Dilemma and the Stag 

Hunt. It is striking that the most commonly reported situation—medium to high mutual 

dependence, mostly corresponding interests, and equal power—was perceived very similarly 

to the average perception of the Stag Hunt. However, large parts of the space of situations 

people reported experiencing in daily life were not captured by any of the four matrix games 

we have considered. For example, relatively little attention has been paid to situations 

involving corresponding interests, limited mutual dependence, and asymmetrical dependence 

(i.e., power differences). Thus, no single game captures the variety of different situations 

people experience in daily life. 
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Figure 3.5. Frequency of interdependent situations along three dimensions. For selected 

situations, coordinates indicate mutual dependence (M), conflict of interests (C), and power 

(P) on a five-point scale (1 = low, 5 = high). The size of each bubble indicates the frequency 

of situations in daily life at this coordinate (1 ≤ k ≤ 1,393). Two markers indicate the average 

perceived interdependence in the Prisoner's Dilemma (orange) and the Stag Hunt (yellow) in 

lab experiments. Coordinates of the Chicken and Maximizing Differences games are not 

shown as they closely overlap with those of the PD and SH, respectively (see Table S3.4).  

 

Discussion 

Interdependence underlies all human social interactions. Indeed, theoretical accounts 

from across the social sciences propose that the form of interdependence in any interaction 

can influence the behaviors that occur within it (Camerer, 2011; Kelley et al., 2003; Roberts, 

2005). Yet, although philosophers and scientists have long theorized about the pattern of 

interdependence that best characterizes human social interactions (Hobbes, 2013/1651; 

Kelley et al., 2003; Rousseau, 2004/1754; Tomasello et al., 2012), no previous research has 
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attempted to describe this variability in interdependence and its implications for cooperative 

behavior in daily life. Thus, this study is the first to use a multidimensional approach to map 

the interdependent situations that people report they experience in their everyday lives.  

We find that people experience a great variety of different interdependent situations 

throughout their daily lives. Yet, it is also remarkable that most social interactions involve 

moderately high mutual dependence, corresponding interests, and equal power, which most 

often resulted in mutual cooperative behavior. This pattern of interdependence (and the 

correspondingly high rates of cooperation) largely generalized across social interactions with 

romantic partners, friends, organizational members, and strangers. Across these interactions, 

cooperative behaviors varied with how people experienced their interdependence. As mutual 

dependence increased and conflict decreased, people were more cooperative. However, 

power did not relate to cooperation. These associations between perceptions of 

interdependence and cooperation were observed in daily life, and also replicated in a more 

controlled lab setting. Comparing perceptions of daily life situations to those of economic 

games in the lab, we found that the most common ratings of daily interdependence were very 

similar to rated interdependence in the Stag Hunt (i.e., a game with relatively corresponding 

interests). Still, no single game captures the variety of perceived interdependence in daily life.   

Across different social relationships, people most frequently reported a pattern of 

moderate to high mutual dependence, corresponding interests, and equal power. Such 

experiences are in tune with a Rousseauian world view, which paints human interactions as 

benign and conducive to cooperation. Indeed, people may actively select situations, choose 

partners, and enter relationships that promise cooperative interactions (Barclay & Willer, 

2007). Moreover, the social institutions that are in place in a modern Western society like the 

Netherlands may shift the incentive structures underlying social interactions to produce 

egalitarian situations with corresponding interests—an idea shared by Hobbes (2013/1651; 
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Pinker, 2011). The multidimensional model of interdependence reported here, including our 

method of measuring interdependence in daily life, can be used to test theory about variation 

in situational interdependence across different institutions and cultures.  

As we saw, people were more cooperative in daily life situations they construed as 

containing more mutual dependence and corresponding interests, but we found that power 

had no relation with cooperation. These findings highlight how a multidimensional approach 

to people’s perceptions of interdependence can help researchers better understand variation in 

social behavior. Understanding how people construe interdependence in a given situation 

offers insight about affordances for trait expression and the psychological processes which 

produce behavior (Kelley et al., 2003; Reis, 2008). To illustrate, situations that are perceived 

to contain a conflict of interests produce a motivational problem for cooperation (i.e., 

weighting own and others’ outcomes), while corresponding-interests situations pose an 

epistemological problem for cooperation (e.g., having common knowledge about how to 

achieve mutual gain; Thomas et al., 2014). Our findings suggest that, to the extent that people 

perceive most social interactions as containing corresponding interests, interventions that 

improve common knowledge may be more efficient in promoting cooperation, compared to 

interventions that aim to boost people’s prosocial motivations. 

A strength of the experience sampling approach we used is that we could randomly 

sample situations from people’s daily lives and that respondents reported on very recently 

experienced situations (i.e., thus, reducing recall biases). A limitation that comes with this 

approach, however, is that both perceived interdependence and cooperation were measured at 

the same time, following an interaction. Thus, it is possible that the outcomes of interactions 

could shape how people perceived interdependence. However, we also replicate our findings 

in an experimental setting where people reported their interdependence perceptions without 

having experienced the outcomes of interactions.  
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Finally, our method was used to examine the frequency of interdependent situations, 

and not the importance of those situations. For example, while corresponding-interests 

situations seem to be more common in the daily interactions of our participants, the few 

conflicts experienced could have a more important impact on their lives. To address this 

issue, we asked participants in a separate study to rate the importance of situations in their 

daily lives, along with their perceived interdependence (detailed results can be found in the 

Supplementary Information). 

Conclusions 

We observed an abundant variety of interdependent situations in people’s daily lives. 

This stands in stark contrast to the narrow focus in theory and empirical research on a small 

set of situations to study cooperation, such as the Prisoner’s Dilemma and the Stag Hunt. 

Researchers’ choice to prioritize the study of certain interdependent situations can affect 

conclusions about cooperation, from how evolution shaped humans to cooperate (Tomasello 

et al., 2012), to the psychological processes that underlie cooperation (Kelley et al., 2003; 

Reis, 2008), and the forms of institutions that emerge to regulate cooperation (Snidal, 1985). 

This is because different interdependent situations can pose unique challenges for 

cooperation that sometimes call for qualitatively different solutions (Balliet et al., 2017; 

Camerer, 2011). We found that people’s perceptions of some of the most commonly studied 

interdependent situations only map onto a small fraction of the situations people report 

experiencing in daily life. If scientists prioritize an understanding of social behavior in its 

natural context, then future research should focus on understanding behavior in situations that 

map onto what people experience. Based on the observations reported here, that means 

accounting for a broad diversity of interdependent situations and the factors that give rise to 

this diversity. 
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Abstract 

Previous research on cooperation has primarily focused on egalitarian interactions, 

overlooking a fundamental feature of social life: hierarchy and power asymmetry. While 

recent accounts posit that hierarchies can reduce within-group conflict, individuals who 

possess high rank or power tend to show less cooperation. Then how is cooperation achieved 

within groups that contain power asymmetries? To address this question, the present research 

examines how relative power affects cooperation and strategies, such as punishment and 

gossip, to promote cooperation in social dilemmas. In two studies involving online real-time 

interactions in dyads (N = 246) and four-person groups (N = 371), we manipulate power by 

varying individuals’ ability to distribute resources in a dictator game, and measure 

punishment, gossip, and cooperative behaviors in a multi-round public goods game. Findings 

largely replicate previous research showing that punishment and gossip opportunities increase 

contributions to public goods in groups. However, we find no support for the hypotheses that 

power directly affects cooperation or the use of punishment and gossip to promote 

cooperation. We discuss the implications of these findings for understanding the influence of 

hierarchy and power on cooperation within dyads and groups. 
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Cooperation is essential to myriad aspects of our social lives, from well-functioning 

interpersonal relationships and successful organizations, to harmonious international relations 

and sustainable environmental policies. Yet, achieving cooperation can be challenging, 

especially in situations where individuals’ self-interests conflict with collective interests (i.e., 

social dilemmas; Rand & Nowak, 2013; Van Lange et al., 2014). Prior work has identified 

key strategies that effectively promote cooperation in social dilemmas, including sanctioning 

non-cooperators (costly punishment; Balliet, Mulder, & Van Lange, 2011; Fehr & Gächter, 

2002; Yamagishi, 1986) and cooperating with others who have a positive reputation (indirect 

reciprocity via gossip; Milinski, 20016; Nowak & Sigmund, 2005). However, existing 

research has focused on cooperation within egalitarian dyads and groups, overlooking a 

pervasive feature of social organization: hierarchy and asymmetric power. 

Outside the lab, human groups are commonly organized in hierarchies, in which some 

individuals have higher power than others. Traditionally, power has been seen as involving 

the ability to influence others based on various factors, including respect, expertise, and 

legitimacy (French & Raven, 1959; Weber, 1978), as well as actual control over resources 

and outcomes (Fiske, 2010; Kelley et al., 2003). Here, we use a narrower but concrete 

definition of power in terms of control over valued resources and the provision of benefits 

and costs (Galinsky et al., 2003; Keltner et al., 2003). 

Functional theories of hierarchy have posited that power differentiations can improve 

intra-group coordination and performance, ultimately enhancing group success (Halevy et al., 

2011; Van Vugt et al., 2008). However, a large body of research has revealed detrimental 

consequences of power on group functioning (Fiske, 2010; Sturm & Antonakis, 2015), such 

as high power leading to self-serving behavior in social dilemmas (Bendahan et al., 2015; De 

Cremer & Van Dijk, 2005). Thus, it remains unclear how cooperation can be promoted and 

sustained within asymmetric power interactions that involve conflicting interests. 
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Here, we address this topic by examining how power asymmetries influence 

cooperation, as well as the use of punishment and gossip to promote cooperation in social 

dilemmas. Aiming to reconcile functional theories of hierarchy (Halevy et al., 2011) with 

empirical evidence on the corruptive effects of power (Fiske, 2010; Sturm & Antonakis, 

2015), we argue that punishment and gossip can be mechanisms that allow the emergence of 

mutual cooperation in hierarchically organized dyads and groups. We investigate this by 

observing the effects of power on cooperation across multiple rounds of a standardized 

experimental game that involves a conflict of interest—the public goods game. In this game, 

we manipulate opportunities to punish interaction partners and gossip about them within 

one’s group. Thus, we examine how power affects the use of these strategies and their 

effectiveness in promoting cooperation in hierarchically organized dyads and groups. 

Asymmetric Power and Cooperation 

Despite the benefits of hierarchical organization for group success (Halevy et al., 

2011; Van Vugt et al., 2008), asymmetric power can have negative consequences for 

interpersonal relationships. In particular, high power has been associated with decreased 

perspective-taking and responsiveness to others’ suffering (Galinsky, Magee, Inesi, & 

Gruenfeld, 2006; Van Kleef et al., 2008), making the powerful less attentive to the states and 

needs of the powerless. In social dilemmas, people who possess power feel entitled to extract 

larger portions of a common resource (De Cremer & Van Dijk, 2005) and tend to make 

decisions that increase their own outcomes at the expense of collective outcomes (Bendahan 

et al., 2015). That said, while increases in power are typically associated with more selfish 

behavior (Handgraaf, Van Dijk, Vermunt, Wilke, & De Dreu, 2008; Sivanathan et al., 2008), 

power can sometimes evoke feelings of responsibility in the face of completely powerless 

others (Handgraaf et al., 2008). 
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By definition though, those who possess favorable positions or high power within 

social hierarchies have increased access to valuable resources (Galinsky et al., 2003), and 

thus their lower-power counterparts are more dependent on them to gain benefits. Given such 

asymmetric dependence, low-power individuals should be motivated to behave in a more 

other-oriented manner, in order to win the favor of high-power others. Reversely, given their 

heightened ability to confer benefits, powerful individuals would not need to be as 

cooperative as low-power individuals to maintain reciprocal relationships. Based on these 

arguments, we propose that: 

H1: High-power individuals will be less cooperative than low-power individuals. 

Asymmetric Power and Strategies to Promote Cooperation 

But if the powerful are inclined to disregard the powerless and behave in self-serving 

ways, how is cooperation achieved and sustained in hierarchical dyads and groups? We 

suggest that this apparent inconsistency can be resolved by examining the strategies available 

to both the powerful and the powerless in asymmetric interactions. Specifically, we forward 

hypotheses regarding the strategies that high- and low-power individuals use to promote 

cooperation in dyadic and group interactions. We focus on two types of strategies—costly 

punishment and gossip—that can up-regulate cooperative behavior in social dilemmas (Fehr 

& Gächter, 2002; Feinberg et al., 2012; Milinski, 2016). 

As mentioned before, we know little about how individuals’ relative power in an 

interaction influences their use of strategies to promote cooperation. Previous work has 

suggested that high-power individuals should be motivated to maintain their advantageous 

position within hierarchical structures, by monitoring and, if necessary, coercing their 

potential rivals. Indeed, high-ranking individuals are more likely to detect cheating among 

low-ranking individuals compared to vice-versa (Cummins, 1999), and the powerful appear 

particularly sensitive to self-relevant offenses (Sawaoka, Hughes, & Ambady, 2015). 
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Additionally, third parties expect that high-ranking individuals are more likely to punish 

norm violations (Gordon & Lea, 2016) and, indeed, individuals primed with power motives 

engage in more punishment in social exchange tasks (Chierchia et al., 2017). Moreover, 

given their increased access to valued resources, high-power individuals might be less 

sensitive to the costs of punishment and retaliation (Gordon & Lea, 2016; Nikiforakis & 

Engelmann, 2011) by low-power others. Therefore, we predict that: 

H2: High-power individuals will engage in more costly punishment than low-power 

individuals. 

H3: Low-power (but not high-power) individuals will be more cooperative in the presence 

of punishment. 

If high-power individuals are less cooperative and also less sensitive to the costs of 

punishment by others, what means do low-power individuals have to enforce cooperation 

among the powerful? Anthropological data point to various informal mechanisms, including 

gossip, criticism, disobedience, and ostracism, which are designed to protect low-power 

individuals from exploitation by the powerful (Boehm, 1993). Gossip, in particular, might be 

preferentially used by low-power individuals to deter cheating among the powerful, because 

it represents a low-cost strategy that protects the anonymity of the gossiper (Feinberg et al., 

2012). Gossip and the exchange of reputational information also play a crucial role in 

coalition formation (Dunbar, 2004), and thus low-power individuals might use it to 

coordinate condemnation of high-power cheaters (DeScioli & Kurzban, 2012; Rockenbach & 

Milinski, 2006). To the extent that gossip can lead to actual cost infliction via reduced 

reputational standing in a group and coordinated punishment, high-power individuals are 

expected to be sensitive to the presence of gossip opportunities among their low-power 

counterparts. In short, we hypothesize that: 
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H4: Low-power individuals will engage in more gossip behavior than high-power 

individuals. 

H5: Both high-power and low-power individuals will be more cooperative in the presence 

of gossip opportunities. 

Overview of Studies 

Here, we examined the hypothesized effects of power on cooperation, punishment 

behavior, and gossip behavior in dyads (Study 1; N = 246) and four-person groups (Study 2; 

N = 371) recruited via Amazon Mechanical Turk (MTurk). We employed (a) a novel web-

based software (Software Platform for Human Interaction Experiments; SoPHIE) (Hendriks, 

2012) designed for online research with real-time interactions between participants, and (b) 

established experimental games, involving decisions with monetary outcomes (10 MUs = 

US$0.04 in dyads and US$0.02 in four-person groups). Specifically, we had participants 

interact in an 8-round public goods game (PGG), in which we varied the availability of a 

punishment option (no-punishment vs. punishment condition) and a gossip option (no-gossip 

vs. gossip condition)1. In the PGG, we measured cooperation, punishment behavior, and 

gossip behavior. Prior to decision-making in the PGG, we manipulated participants’ power 

(low vs. control vs. high) by informing them about their roles in another task—a one-shot 

dictator game (DG), which would take place at the end of the interaction. Previous work has 

followed a similar strategy of manipulating power in a separate task, different from the one in 

which cooperative and punishment decisions are made (Chierchia et al., 2017; Galinsky et al., 

                                                           

 

 
1 Throughout our methods and results, we use the terms “punishment option” and “gossip option” to 

refer to the manipulation of punishment and gossip opportunities. We use the terms “punishment 

behavior” and “gossip behavior” to refer to the number of deduction MUs participants assigned to 

their group member(s) and their choice to gossip or not, respectively. 
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2006). The manipulation we used, though, had the additional benefit of providing participants 

with real control over valued outcomes (Sturm & Antonakis, 2015). 

Methods  

Participants. We used G* Power (Faul, Erdfelder, Lang, & Buchner, 2007) to 

conduct an a priori power analysis, specifying an ANCOVA with power as an independent 

variable (with three groups: low vs. control vs. high), punishment option as a covariate, and 

cooperation as a dependent variable. Based on this power analysis, a sample of N = 244 

would result in 80% statistical power to detect a small-to-medium effect (f = .20) of power on 

cooperative behavior. In Study 1, we recruited 246  participants (57.1% male; Mage = 34.79 

years, SDage = 11.27) via MTurk (restricted to US citizens) to interact online in 123 dyads. 

Participants received a baseline compensation of US$0.50 and could earn a bonus of up to 

US$0.88 based on their own and the other person’s decisions. On average, participants earned 

US$0.58 (SD = 0.17) as a bonus and thus received a mean compensation of US$1.08. 

Similarly, in Study 2, we aimed to have at least 80 participants in each power 

condition to attain 80% statistical power to detect a small-to-medium effect (f = .20) of power 

on cooperative behavior. Thus, we aimed to recruit 320 participants to take part in 

asymmetric power interactions (80 high-power and 240 low-power participants) and 80 

participants to take part in symmetric power interactions (i.e., 80 control participants). We 

were able to recruit 371 participants (40.2% male; Mage = 36.52 years, SDage = 11.47) via 

MTurk (restricted to US citizens) to interact online in 96 four-person groups (13 out of 384 

participants dropped out during the study). Following previous research (Wu, Balliet, & Van 

Lange, 2016a), to avoid interrupting any sessions due to dropouts, we implemented an 

experimenter strategy. That is, the experimenter took the participant’s role and (a) contributed 

5 MUs in each round of the public goods game and (b) did not punish or gossip when there 

was an opportunity to do so. Experimenter data are not included in our analyses. Participants 
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received a baseline compensation of US$2.00 and could earn a bonus of up to US$0.88 based 

on their own and others’ decisions. On average, participants earned US$0.45 (SD = 0.14) as a 

bonus and thus received a mean compensation of US$2.45. 

In each study, no analyses were conducted before data collection was completed. All 

data and analyses syntax for the studies are available on the OSF: https://osf.io/sphn6/ 

Design. In Study 1, to test for the hypothesized effects of power and punishment 

option on cooperation, as well as on different strategies to promote cooperation, we used a 3 

(power) × 2 (punishment option) mixed design. Specifically, we manipulated power (control 

vs. low vs. high) as a between-subjects factor and punishment option (no-punishment vs. 

punishment condition) as a within-subject factor.  

In Study 2, to test for the hypothesized effects of power, punishment option, and 

gossip option on cooperation as well as on different strategies to promote cooperation, we 

used a 3 (power) × 2 (punishment option) × 2 (gossip option) mixed design. The 

manipulations of power (control vs. low vs. high) and punishment option (no-punishment vs. 

punishment condition) were the same as in Study 1. Here, we also included a within-subject 

manipulation of gossip option (no-gossip vs. gossip condition). 

Both studies were conducted using SoPHIE (Hendriks, 2012). An overview of the 

design and procedure can be found in Figure 4.1. 

Procedure. 

Procedure overview. Both studies involved online real-time interactions between 

participants. More information about participant recruitment and assignment in groups is 

provided in the Supplementary Information (see ‘Participant Recruitment’ sections). 

Participants were initially informed that they would make a series of decisions while 

interacting in dyads (Study 1) or four-person groups (Study 2). It was made clear to 

participants that they would be interacting with the same person or people throughout the 
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study (i.e., the dyad and group composition remained constant). Each individual in a dyad or 

group was randomly assigned a letter; different letters represented different participants and 

their respective roles.  

 

Figure 4.1. Experimental design for Studies 1 (left panel) and 2 (right panel). NP = No-

Punishment condition; P = Punishment condition; NG = No-Gossip condition; G = Gossip 

condition. 

 

Then, participants were provided with detailed information about the experimental 

tasks (e.g., possible earnings per task), and were asked to answer comprehension questions. 

Specifically, we told participants that the study involved two parts (i.e., nine periods of 

interaction): (1) Part 1 (Periods 1-8), during which participants would all make contribution 
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decisions at the same time (see ‘Public Goods Game’ section) and (2) Part 2 (Period 9), in 

which one participant would make a decision, while the other(s) would have no active role 

(see ‘Power Manipulation’ and ‘Dictator Game’ sections). When reading the instructions for 

Part 2, participants found out what their own role would be (i.e., whether they would be 

making the decision or not). After reading the instructions for both parts of the study, and 

before they made any decisions in either experimental game, we asked participants about 

their perceptions of power in the upcoming interaction (see ‘Manipulation Check’ section). 

All materials can be found at: https://osf.io/sphn6/ 

Power manipulation. We used instructions for Part 2 of both studies to introduce our 

power manipulation. Specifically, participants assigned to a high-power condition (n = 83 in 

Study 1; n = 75 in Study 2) were informed that they would act as the allocator (i.e., they 

would make the decision in Part 2); their role was represented by a capital letter. Allocators 

were told that they could decide how many MUs to allocate to each person in their group. 

Further, they were informed that they could allocate these MUs in any way they wanted, and 

that the other participant(s) had no choice over this decision.  

In the low-power condition, participants (n = 83 in Study 1; n = 217 in Study 2) were 

instead informed that they would act as a receiver (i.e., someone else would make the 

decision in Part 2); their role was represented by a small letter. Receivers were informed 

about whom the allocator was and about the fact that the allocator could independently decide 

how many MUs to allocate to each person in their group. Further, they were informed that the 

allocator could allocate these MUs in any way he/she wanted, and that they had no choice 

over the allocator’s decision. 

Finally, in the control condition, participants (n = 80 in Study 1; n = 79 in Study 2) 

had no a priori knowledge of their roles (i.e., they only learnt whom the allocator was after 

the public goods game); they were all represented by capital letters. 
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Manipulation check. After participants read the instructions for both experimental 

games, and before they made any decisions, we assessed their perceived power in the 

upcoming interaction, using six items from the Situational Interdependence Scale (SIS) 

(Gerpott et al., 2018). The SIS measures perceptions of a situation in terms of five 

dimensions: mutual dependence, conflict, power, future interdependence, and information 

certainty. Here, we focused on perceived power, which was measured with six items (e.g., 

“Who do you feel was most in control of what happens in this situation?”) scored on 5-point 

Likert scales (1 = definitely the other, 3 = neutral, 5 = definitely myself). We explicitly asked 

participants to indicate how each statement described themselves and the other(s) across both 

parts of the study (e.g., “For each item, please think of the interaction you are about to have 

with Person X, and indicate how each statement describes yourself and Person X in Parts 1 

and 2 of this study.”). We computed an aggregate score for power (α = .97 in both studies), 

with higher scores indicating higher relative power. 

Public goods game. In Part 1, participants made decisions in an 8-round public goods 

game. Based on their own and others’ decisions, they could earn up to US$0.48. In each 

round, participants received an endowment of 10 MUs (equal to US$0.04 in dyads and 

US$0.02 in groups). They could choose how many of these MUs they wanted to contribute to 

a collective account and how many they wanted to keep for themselves. The sum of 

contributions to the collective account was multiplied by 1.5 (dyads) or 3 (four-person 

groups) and was then divided equally among the dyad or group members. Following previous 

research (Feinberg et al., 2014; Isaac, Walker, & Williams, 1994), we chose different 

multipliers for contributions to the collective account in dyads (Study 1) and four-person 

groups (Study 2). This ensured that the private return for contributions would remain constant 

across the two studies (i.e., MPCR = 0.75). Participants’ payoff in each round consisted of (a) 

the MUs they kept for themselves and (b) their private return from the collective account. In 
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each round, participants received information on their own and the others’ contributions, the 

sum of contributions, as well as each person’s payoffs. 

Punishment manipulation. Each participant played two 4-round public goods games, 

one without punishment opportunities, and the other with punishment opportunities. The 

order of these two conditions was counter-balanced. In the no-punishment (NP) condition, 

participants played the public goods game as described above. In the punishment (P) 

condition, each round had a second decision stage, during which participants could punish 

others by assigning 0 to 5 deduction MUs. Following previous research, punishment behavior 

was costly: each deduction MU cost the punisher 1 MU and reduced the punished 

individual’s payoff by 3 MUs (Fehr & Gächter, 2002). Punishment decisions were made 

simultaneously and publicly; in group interactions, participants learned about the deduction 

MUs assigned to them by each group member. 

Gossip manipulation. In Study 2, we also manipulated gossip opportunities (no-gossip 

condition vs. gossip condition) in the public goods game as a within-subject factor. The order 

of the two gossip conditions, which lasted for four consecutive rounds, was counter-balanced. 

In the no-gossip (NG) condition, participants played the public goods game with or without 

punishment opportunities, as described above. In the gossip (G) condition, they had an extra 

opportunity to send a text message about any group member to the rest of the group. 

Specifically, at the end of each round, participants could choose which member, if any, to 

write about, and include anything they wanted to convey in their message (Feinberg et al., 

2014). By definition, the content of each message was available to all group members except 

for the one that was the target of gossip.  

Treatment overview. In sum, Study 1 included two treatments: (1) NP / P, in which 

participants played the PGG first without and then with punishment opportunities, and (2) P / 

NP, in which participants played the PGG first with and then without punishment 
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opportunities (see Figure 4.1; left panel). Study 2 included four treatments: (1) NP + NG / P + 

G, in which participants played the PGG first without punishment or gossip opportunities and 

then with both, (2) P + G / NP + NG, in which participants played the PGG first with 

punishment and gossip opportunities and then without, (3) P + NG / NP + G, in which 

participants played the PGG first with only punishment (but no gossip) opportunities and then 

with only gossip (but no punishment) opportunities, and (4) NP +G / P + NG, in which 

participants played the PGG first with only gossip (but no punishment) opportunities and then 

with only punishment (but no gossip) opportunities (see Figure 4.1; right panel). 

Dictator game. In Part 2, participants played a one-shot dictator game, in which they 

were randomly assigned to the roles of allocator and receiver. The allocator unilaterally 

decided how much of $0.40 (i.e., 100 MUs in dyads, 200 MUs in four-person groups) each 

person was to receive. The receiver(s) had no control over this decision. Role assignment in 

the dictator game was determined at the beginning of the study when participants read 

instructions for all consecutive tasks, and this role assignment was used to manipulate 

participants’ power (high vs. low vs. control).  

Study 1 – Results 

Power manipulation check. Participants were matched with a partner to form a dyad. 

One third of recruited dyads were assigned to the control condition. Participants in these 

dyads had no knowledge of their role in the DG when playing the PGG. In the remaining 

dyads, both participants found out their role in the DG before playing the PGG—one 

participant was randomly assigned to the high-power condition (i.e., allocator) and the other 

was assigned to the low-power condition (i.e., receiver). Participants responded to the SIS 

measure of perceived power (Gerpott et al., 2018), which was used to check if the power 

manipulation had the intended effect on perceptions of power. Indeed, there was a 

statistically significant effect of the power manipulation on perceived power, F(2, 243) = 
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229.68, p < .001, R2 = .65. As expected, participants reported higher relative power in the 

high-power condition (M = 4.13, SD = 0.79), as compared to the low-power condition (M = 

1.68, SD = 0.75). On average, participants in the control condition perceived that the situation 

contained equal power between themselves and the other person (M = 3.13, SD = 0.67). 

Analytic strategy. Prior to conducting our main analyses, we examined the 

distributions of cooperation and punishment behaviors in the PGG; neither variable was 

normally distributed. Across all rounds, participants on average contributed 6.34 MUs (SD = 

3.97) to the collective account, and they assigned a mean of 0.62 deduction MUs (SD = 1.39) 

to the other person. Out of all contribution decisions, 46.6% were fully cooperative (i.e., 

participants contributed 10 MUs to the collective account), whereas 18.4% were fully 

uncooperative (i.e., participants kept all MUs for themselves); in 16.3% of cases, participants 

contributed half of their endowment to the collective account. For punishment decisions, in 

79.8% of all cases, participants did not engage in any punishment; in 9.3% of cases, they 

punished the other person with 1 or 2 MUs, and in 10.9% with 3 to 5 MUs. Given these non-

normal distributions, we decided to recode cooperation (0-4 MUs = 0, 5 MUs = 1, 6-10 MUs 

= 2) and punishment (no deduction MUs assigned = 0, 1-5 deduction MUs assigned = 1).2 

Then, to test for the hypothesized effects of power on cooperation and punishment 

behaviors, we ran ordinal logistic and binary logistic regression models respectively, using 

generalized estimating equations (GEEs) with robust estimation in SPSS 23. We used 

observations from the same participants across multiple rounds of the PGG; thus, repeated 

measurements of cooperation and punishment behavior from the same participants were not 

                                                           

 

 
2 Results were virtually the same when using the original continuous variables for cooperation (0-10 

MUs) and punishment behavior (0-5 deduction MUs), and when using an alternative binary coding for 

cooperation (0 MUs = 0; 1-10 MUs = 1). These results are reported in detail in the Supplementary 

Information (see Tables S2a, S2b, S3a, S3b, and S5a, S5b). 
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independent. Further, because participants interacted in the same dyads across multiple 

rounds of the PGG, repeated measurements of their own and their group member’s 

cooperation and punishment behavior were also not independent (i.e., we would expect that 

the behavior of one group member influenced the behavior of the other group member over 

time). To account for this non-independence, we defined a structure in which measures of 

cooperation (i.e., contributions in the PGG) and punishment behavior were nested within 

participants who were nested within the dyads in which they interacted. We used an auto-

regressive correlation matrix, specifying that observations of cooperation and punishment 

behavior collected closer in time (e.g., in immediately consecutive rounds) would be more 

correlated than observations collected further away in time (e.g., in the first versus the last 

round) (Tabachnick & Fidell, 2001). 

Power, punishment option, and cooperation in dyads. We first examined the 

effects of power and punishment option on repeated measures of cooperation (among N = 

246 participants, including k = 1,949 measurements). We specified an ordinal logistic 

regression model that included time (i.e., a variable specifying round number in the PGG), a 

variable coding the order of punishment conditions (0 = NP/P; 1 = P/NP), power, punishment 

option, and the Power × Punishment option interaction term as predictors of cooperation. 

Results showed that only time had a significant effect on cooperation, Wald χ2(1) = 5.11, b = 

-0.04, p = .024, such that cooperation decreased across rounds of the PGG. Contrary to 

predictions, the effects of power, punishment option, and the Power × Punishment option 

interaction were of negligible size and did not reach statistical significance (all ps > .190; for 

detailed results, see Tables S4.1a and S4.1b in Supplementary Materials). There was also no 

statistically significant effect of the order of punishment on cooperation, p = .874. Thus, 

power did not influence decisions to cooperate in dyadic interactions, and this was the case 

irrespective of the presence of punishment opportunities. 
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We then examined the effects of power on repeated measures of punishment behavior in 

the PGG (N = 246; k = 980). We ran a binary logistic regression model with time, a variable 

coding for the order of punishment conditions (0 = NP/P; 1 = P/NP) and power as predictors 

of punishment behavior. Further, following Fehr and Gächter (2002), we also controlled for 

the cooperation levels of participants’ group member, as well as the positive and negative 

deviations of the group member’s cooperation from participants’ own cooperation. This 

analysis showed that neither time (p = .588), order of punishment conditions (p = .423), or 

power (p = .225) influenced punishment behavior in dyadic interactions (see Tables S4.4a 

and S4.4b). Consistent with previous work (Fehr & Gächter, 2002), participants engaged in 

more punishment the lower their group member’s cooperation, Wald χ2(1) = 7.89, b = -0.10, 

p = .005. Further, we observed both ‘altruistic’ punishment (i.e., participants punishing others 

whose contributions negatively deviated from their own), Wald χ2(1) = 6.15, b = 0.09, p = 

.013, and ‘antisocial’ punishment (i.e., participants punishing others whose contributions 

positively deviated from their own), Wald χ2(1) = 18.38, b = .16, p < .001. 

Study 2 – Results  

Power manipulation check. Participants were placed in four-person groups. One 

fifth of recruited groups were assigned to the control condition. Participants in these groups 

had no knowledge of their role in the DG when playing the PGG. In the remaining groups, all 

participants found out their roles in the DG before playing the PGG—one participant was 

randomly assigned to the high-power condition (i.e., allocator) and the other three 

participants were assigned to the low-power condition (i.e., receivers). Participants in the 

high-power condition perceived themselves as having higher power (M = 4.22, SD = 0.71) 

compared to participants in the low-power condition (M = 1.57, SD = 0.64), and those in the 

control condition perceived that the situation contained equal power (M = 2.96, SD = 0.54), 

F(2, 363) = 521.29, p < .001, R2 = .74. 



POWER AND STRATEGIES TO PROMOTE COOPERATION 96 
 

 

Analytic strategy. Again, we examined the distributions of cooperation, punishment 

behavior, and gossip behavior in the PGG and observed a similar pattern of responses to 

Study 1. Across all rounds, participants on average contributed 7.13 MUs (SD = 3.61) to the 

collective account, and they assigned a mean of 1.09 deduction MUs (SD = 2.50) to their 

group members. Out of all contribution decisions, 54.4% were fully cooperative and 11.3% 

were fully uncooperative; in 14.2% of cases, participants contributed half of their endowment 

to the collective account. With regards to punishment behavior, 73.5% of participants did not 

assign any deduction MUs to their group members; the remaining 26.5% assigned between 1 

and 15 deduction MUs. Finally, in 86.7% of cases, participants did not gossip; in the 

remaining 13.3% of cases, participants engaged in gossip. Since these variables were non-

normally distributed, we recoded cooperation (0-4 MUs = 0, 5 MUs = 1, 6-10 MUs = 2) and 

punishment behavior (no deduction MUs assigned = 0, 1-15 deduction MUs assigned = 1), 

and coded gossip behavior as binary (no gossip sent = 0, gossip sent = 1).3 

Then, to test for the hypothesized effects of power on cooperation, punishment behavior, 

and gossip behavior, we ran ordinal logistic and binary logistic regression models using 

GEEs in SPSS 23. As in Study 1, we used observations from the same participants across 

multiple rounds of the PGG; thus, repeated measurements of cooperation, punishment 

behavior, and gossip behavior from the same participants were not independent. Again, 

because participants interacted in the same groups across multiple rounds of the PGG, 

repeated measurements of their own and their group members’ cooperation, punishment 

behavior, and gossip behavior were also not independent. To account for this non-

                                                           

 

 
3 Results were virtually the same when using the original continuous variables for cooperation (0-10 

MUs) and punishment behavior (0-15 deduction MUs), and when using an alternative binary coding 

for cooperation (0 MUs = 0; 1-10 MUs = 1). These results are reported in detail in the Supplementary 

Information (see Tables S7a, S7b, S8a, S8b, and S10a, S10b). 
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independence, we defined a structure in which the measures of cooperation, punishment 

behavior, and gossip behavior were nested within participants who were nested within the 

groups in which they interacted. As in Study 1, we used an auto-regressive correlation matrix, 

specifying that observations of cooperation, punishment behavior, and gossip behavior 

collected closer in time would be more correlated than observations collected further in time. 

Power, cooperation, and strategies to promote cooperation in groups. We started 

by examining the effects of power, punishment option, and gossip option on repeated 

measures of cooperation (N = 371; k = 2952). Specifically, we ran an ordinal logistic 

regression model including time, power, punishment option and gossip option, as well as the 

Power × Punishment option and Power × Gossip option interaction terms as predictors of 

cooperation. We also controlled for variables coding the order of punishment conditions (0 = 

NP/P; 1 = P/NP) and the order of gossip conditions (0 = NG/G; 1 = G/NG). When specifying 

an auto-regressive correlation matrix, we encountered problems with model convergence and 

thus opted for an unstructured matrix only for this analysis.  

Our findings indicated that time had a significant effect on cooperation, Wald χ2(1) = 

7.17, b = 0.05, p = .007, such that cooperation in groups increased across rounds of the PGG. 

Further, we observed significantly higher levels of cooperation in the punishment condition 

compared to the no-punishment condition, Wald χ2(1) = 7.47, p = .006, and (marginally) 

higher levels of cooperation in the gossip condition compared to the no-gossip condition, 

Wald χ2(1) = 3.84, p = .050. However, the effects of power and the Power × Punishment 

option and Power × Gossip option interactions did not reach statistical significance (all ps > 

.065; see Tables S4.6a and S4.6b). Finally, the variables coding for order effects did not 

influence cooperation (both ps > .055). 

Overall, we did not find support for the hypothesis that power reduces cooperation, 

and this was true irrespective of the presence of punishment and gossip opportunities. As in 



POWER AND STRATEGIES TO PROMOTE COOPERATION 98 
 

 

Study 1, we then examined the effects of power on repeated measures of punishment 

behavior in the PGG. Specifically, we ran a binary logistic regression model with time, a 

variable coding for the order of punishment conditions (0 = NP/P; 1 = P/NP), and power as 

predictors of punishment behavior (N = 371; k = 1,484). As in Study 1, we also controlled for 

the average cooperation levels of participants’ group members, as well as the positive and 

negative deviations of the group members’ cooperation from participants’ own cooperation. 

Replicating the results of Study 1, neither time (p = .945), nor order of punishment conditions 

(p = .844), or power (p = .264) influenced punishment behavior (see Tables S4.9a and S4.9b). 

However, as in Study 1, we observed a statistically significant effect of group members’ 

average cooperation levels on punishment behavior, such that participants engaged in more 

punishment the lower their group members’ contributions, b = -0.15, Wald χ2(1) = 21.04, p < 

.001. Further, we again observed both ‘altruistic’ punishment (b = 0.25, Wald χ2(1) = 29.81, p 

< .001) and ‘antisocial’ punishment (b = .08, Wald χ2(1) = 5.94, p = .015). 

Finally, to test for the effects of power on gossip behavior in the PGG, we ran a binary 

logistic regression model with time, order of gossip conditions (0 = NG/G; 1 = G/NG), and 

power as predictors of gossip behavior (N = 371; k = 1484). Results indicated that neither 

time (p = .119), nor order of gossip conditions (p = .388), or power (p = .897) influenced 

gossip behavior in group interactions (see Tables S4.11a and S4.11b). 

Discussion 

Our research examined the relations between relative power, cooperation, and 

different strategies to promote cooperation in situations that involve conflicting interests. 

Findings across two studies, involving real-time dyadic and group interactions, did not 

support the hypothesis that high-power individuals are less cooperative than their low-power 

counterparts (H1). Instead, results indicated that differences in cooperative behavior between 

high-power individuals, low-power individuals, and those interacting in egalitarian dyads and 
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groups were negligible. These findings are not consistent with previous research showing that 

power has corruptive effects (Fiske, 2010), making the powerful behave in more self-serving 

ways in social dilemmas (Bendahan et al., 2015; De Cremer & Van Dijk, 2005).  

Further, contrary to predictions, our findings indicated that high- and low-power 

individuals responded similarly to the threat of punishment. That is, we did not observe that 

low-power individuals were more likely than their high-power counterparts to up-regulate 

their cooperation levels in the presence of punishment opportunities (H3). Actually, in Study 

1, punishment opportunities did not lead to an increase in contributions to public goods, and 

this was the case irrespective of participants’ power. There are two potential explanations for 

this finding. First, coordination on mutually beneficial behaviors might be easier to achieve in 

dyads as compared to larger groups even (or perhaps especially) in the absence of punishment 

threats (Boyd & Richerson, 1988). Second, when punishment threats are realized in dyads, 

they can easily lead to retaliation and escalating feuds (Nikiforakis & Engelmann, 2011). 

The latter point is also informative to interpret results from Study 2. Specifically, in 

group interactions in Study 2, we replicated the well-established effect of punishment 

opportunities on the up-regulation of cooperation, but again this effect did not vary with 

participants’ power (H3). This finding can be potentially explained by the fact that high- and 

low-power individuals in our study possessed the same means to enforce cooperation—that 

is, they had equal ability to inflict costs on non-cooperative others (i.e., equal formidability; 

Sell, Tooby, & Cosmides, 2009). In this context, it appears that high-power individuals’ 

increased access to valuable resources, and associated ability to provide benefits (i.e., higher 

conferral ability; Sell et al., 2009), did not reduce the perceived costs of punishment by low-

power others. Based on these findings, we believe that future research on power would 

benefit from investigating how variations in both conferral ability and formidability influence 

cooperation in social dilemmas. 
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Importantly, however, our choice to manipulate power by varying individuals’ ability 

to provide benefits, allowed us to examine whether high-power versus low-power individuals 

are more likely to engage in costly punishment (H2), while keeping the ability to inflict costs 

constant across power conditions. Previous theory and research on bargaining adaptations 

(Sell et al., 2009) has suggested that high-power individuals might engage in more behaviors 

that aim to recalibrate others in a way that fits the interests of the powerful. In our studies, we 

did not find that high-power individuals were more likely to use direct punishment to 

promote cooperation, compared to either their low-power counterparts or participants in 

egalitarian groups. Again, this might have to do with our design, in which threats of 

retaliation were equally strong irrespective of participants’ power, and so individuals might 

have been motivated to avoid counter-punishment across power conditions. 

Finally, our findings replicate previous research in showing that gossip opportunities 

effectively promote cooperation in social dilemmas (Milinski, 2016; Wu et al., 2016a). 

However, contrary to our hypothesis (H4), we observed no differences in the use of gossip 

between high- and low-power individuals. In retrospect, this finding is not that surprising 

when considering that direct punishment strategies and indirect gossip strategies in our 

second study were not mutually exclusive. Under these conditions, although low-power 

individuals might preferentially use gossip rather than costly punishment to deter non-

cooperation, there is no reason why high-power individuals would not use all the strategies 

available to them, including low-cost ones. Future research should attempt to disentangle 

preferences for punishment versus gossip by making participants choose between them (i.e., 

not allowing participants to use both at the same time). In any case, our findings corroborate 

previous work, suggesting that gossip might be a particularly successful means to up-regulate 

others’ cooperation. Consistent with our final prediction (H5), we found that the presence of 

gossip opportunities increases cooperation irrespective of individuals’ power position. 
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We believe that our work can be extended and improved by addressing three issues. 

First, our studies relied on a power manipulation (i.e., varying participants’ role in a dictator 

game) that was exogenous to the situation where cooperation, punishment, and gossip took 

place (i.e., the public goods game). This was a deliberate choice which allowed us to cleanly 

study the use of punishment and gossip by high- versus low-power participants. Nevertheless, 

using an exogenous manipulation might be one reason for the discrepancy between our 

findings and those of other studies on power and cooperation (e.g., studies varying the 

endowment size available to participants or punishment power; Bone et al., 2015; De Cremer 

& Van Dijk, 2009). Future work could directly test whether endogenous and exogenous 

power manipulations differentially affect cooperation and strategies to promote cooperation. 

Relatedly, in our studies, we used random assignment of participants to different power 

conditions in a relatively artificial decision-making setting. We believe that more empirical 

research is warranted to examine how power differences that are based on non-arbitrary 

characteristics—such as physical strength and attractiveness (Sell et al., 2009), and skill or 

expertise (Cheng et al., 2013; Fiske 2010; Henrich & Gil-White, 2001; Van Vugt et al. 

2008)—might influence cooperation, punishment, and gossip. 

Second, previous research has shown that the negative effects of power on 

cooperation may depend on individual differences, such as social value orientation (Van Dijk 

& De Cremer, 2006; Chen, Lee-Chai, & Bargh, 2001). In our studies, an interesting 

possibility is that low-power individuals’ expectations about high-power others’ behavior 

might also be influenced by their motivational orientation (Pletzer, Balliet, Joireman, 

Kuhlman, Voelpel, & Van Lange). Thus, proself-oriented, low-power participants might 

expect to receive nothing from high-power others in the dictator game and would thus have 

no reason to condition their cooperation in the public goods game on their power. In contrast, 

prosocially-oriented, low-power participants might expect at least some generosity from their 
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high-power counterparts in the dictator game and might thus up-regulate their cooperation 

during the public goods game to induce reciprocity. 

Third, our work only studied the effects of power on cooperation among participants 

in the US, but previous research has demonstrated cross-cultural variability in the effects of 

power on cooperation. Whereas individuals from Western cultures may typically understand 

power in terms of exercising personal freedom, individuals from Eastern cultures may 

represent power as responsibility. Indeed, US individuals seem to perceive power holders 

who behave selfishly as fairer, whereas Japanese individuals perceive power holders who 

behave generously to be fairer (Buchan, Croson, & Johnson, 2004). In addition, Hong Kong 

managers with high power take a smaller share of resources for themselves, compared to 

managers from Western countries (US, Germany, but also Israel; Kopelman, 2009). 

Over the past two decades, researchers have made significant progress in 

understanding how social hierarchies have shaped human psychology (Cummins, 1999; Van 

Vugt et al., 2008), while illuminating the consequences of power in interpersonal and 

organizational settings (Fiske, 2010; Sturm & Antonakis, 2015). Here, we attempted to 

integrate this growing literature with existing work on cooperation. Specifically, we 

investigated the conditions under which cooperation can be fostered and maintained in 

asymmetric power relationships within dyads and groups. Rather than demonstrating a clear 

negative relation between power and cooperation, our findings indicate that the powerful are 

also sensitive to the means that their counterparts have to enforce cooperation. We believe 

that by focusing on the strategies that the powerful and the powerless use to promote 

cooperation, future research can help unravel the complex dynamics that allow mutual 

cooperation to emerge within social hierarchies.
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Chapter 5: Disgust and Anger Relate to Different Punishment Responses to Moral 
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Abstract 

In response to the same moral violation, some people report experiencing anger, and others 

report feeling disgust. Do differences in emotional responses to moral violations reflect 

idiosyncratic differences in the communication of outrage, or do they reflect differences in 

motivational states? Whereas equivalence accounts suggest that anger and disgust are 

interchangeable expressions of condemnation, sociofunctional accounts suggest that they 

have distinct antecedents and consequences. We tested these accounts by investigating 

whether anger and disgust vary depending on the costs imposed by moral violations and 

whether they differentially correspond with punishment tendencies. Results across four 

studies favor a sociofunctional account: When the target of a moral violation shifts from the 

self to another person, anger decreases, but disgust increases. Whereas anger is associated 

with high-cost, direct punishment, disgust is associated with less costly indirect punishment. 

Finally, whether the target of a moral violation is the self or another person influences direct 

punishment partially via anger and influences indirect punishment partially via disgust. 
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In the era of Internet outrage, moral violations have become increasingly visible. 

Indeed, online expressions of moral condemnation have become so widespread that Slate 

declared 2014 “the year of outrage.” Stories such as that describing Cecil the Lion’s 2015 

death at the hands of dentist-hunter Walter Palmer are invariably followed by a sea of 

negative, morally condemning comments. At the surface, such comments might appear to be 

expressing a single sentiment: outrage. A closer look can reveal subtle differences, though; 

some comments refer to being angry, whereas others refer to being disgusted. Can the 

emotions underlying outrage provide insight into people’s responses to moral violations? 

And, specifically, does the distinction between anger and disgust—the moral emotions that 

most strongly underlie outrage (Gutierrez & Giner-Sorolla, 2007; Hutcherson & Gross, 2011; 

Royzman et al., 2014; Rozin et al., 1999)—capture meaningful differences in how people 

respond to moral violations? Or are differences in the emotions underlying condemnation 

illusions of language—idiosyncratic preferences for communicating outrage? 

Some approaches to this question suggest that there are meaningful differences 

between disgust and anger in response to moral violations, and that the emotion underlying 

outrage depends on the content of a moral violation. For example, according to the CAD 

model, moral violations of community, autonomy, and divinity ethics elicit the emotions 

contempt, anger, and disgust, respectively (Rozin et al., 1999; Russell, Piazza, & Giner-

Sorolla, 2013). Similarly, Moral Foundations theory (Graham et al., 2009) posits that moral 

violations involving purity or sanctity uniquely elicit disgust, whereas other moral violations 

(e.g., those involving harm-care or fairness-reciprocity) do not. However, accumulating 

evidence has challenged the idea of clean mappings of moral emotions on the content of 

moral violations (Cameron et al., 2015). In contrast with the CAD model’s predictions, recent 

work suggests that pathogen-free violations of divinity ethics elicit stronger anger than 

disgust (Royzman et al., 2014), and that violations of autonomy ethics (e.g., “a person steals a 
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purse from a blind person”) and community ethics (e.g., “a 16-year-old refuses to give up 

his/her seat on the bus to a crippled old lady”) elicit stronger feelings of moral disgust than 

anger and contempt (Hutcherson & Gross, 2011).  

Although much research has focused on testing correspondences between moral 

content and distinct emotions, the reasons underlying variability in responses to moral 

violations with similar content have received less attention. Findings that participants report 

high levels of both anger and disgust toward moral violators—and that verbal self-reports of 

anger and disgust are highly correlated (rs as high as .82; Gutierrez & Giner-Sorolla, 2007)—

have been interpreted as suggesting that the terms anger and disgust are “semantic 

equivalents” (Hutcherson & Gross, 2011, p. 720) used interchangeably to express moral 

outrage (Nabi, 2002; see also Marzillier & Davey, 2004; Simpson, Carter, Anthony, & 

Overton, 2006). However, little research has directly tested whether anger and disgust elicited 

by identical moral violations are equivalent in their antecedents and functional outcomes. In 

the studies reported here, we investigated whether anger and disgust vary as a function of the 

costs imposed by moral violations, and whether, in turn, they motivate distinct punishment 

strategies toward transgressors. 

Sociofunctional Approaches to Anger and Disgust 

Sociofunctional approaches to moral emotions, which highlight the adaptive costs and 

benefits of emotions and their accompanying motivational states, may shed light on the 

differences between anger and disgust elicited by identical moral violations. Anger motivates 

approach or attack tendencies (Carver & Harmon-Jones, 2009; Harmon-Jones & Allen, 

1998), and it can reduce the costs a person incurs because of others’ moral violations by 

compelling perpetrators to change their behavior in ways that place more weight on the angry 

person’s interests (Fischer & Roseman, 2007; Sell, Tooby, & Cosmides, 2009). Indeed, anger 

is associated with overt punishment of immoral behavior (Fischer & Roseman, 2007; Seip et 
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al., 2014), and expressions of anger alter negotiation counterparts’ behavior by eliciting more 

concessions (Reed et al., 2014; Van Kleef et al., 2004).  

Whereas anger toward moral violations motivates costly approach tendencies, moral 

disgust—at least at the trait level—is associated with lower motivations to seek vengeance 

(Richman, DeWall, Pond, Lambert, & Fincham, 2014), especially via direct confrontation 

(Pond et al., 2012). That said, although moral disgust is viewed as motivating avoidance of 

moral violators (Curtis & Biran, 2001; Gutierrez & Giner-Sorolla, 2007; Hutcherson & 

Gross, 2011; Tybur, Lieberman, & Griskevicius, 2009), it does not necessarily motivate 

avoidance of physical contact in the same way that disgust toward pathogen cues does (Tybur 

et al., 2013). Instead, moral disgust might neutralize the threats posed by moral violators by 

social distancing, or by recruiting punishment from other people. For example, Curtis and 

Biran (2001) argued that any avoidance associated with moral disgust functions “to punish 

and ostracize” (p. 29) moral offenders, and Haidt (2003) proposed that moral disgust 

functions to deter “culturally inappropriate behaviors, particularly those involving the body” 

(p. 858; see also Rozin, Haidt, & McCauley, 2008; Russell & Giner-Sorolla, 2013). Indeed, 

evidence suggests that moral disgust predicts nonviolent punishment behavior (e.g., rejection 

of unfair offers in economic games; Chapman, Kim, Susskind, & Anderson, 2009), and is a 

better predictor of such behavior than anger is. 

In sum, both equivalence and sociofunctional approaches predict that anger and 

disgust are associated with punishment of moral violators. However, a sociofunctional 

account further predicts that anger and disgust are associated with distinct punishment 

strategies tailored to the costs imposed by a moral violation. 

Variation in Punishment Strategies 

Punishment strategies vary in their effectiveness at changing or stopping a 

transgressor’s behavior, and they also vary in their costliness to the punisher. Direct 
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punishment, which involves face-to-face physical or verbal confrontation (e.g., hitting or 

insulting), is tailored to promptly and effectively stop other people’s transgressions. It is not 

cost free, though; direct punishers risk retaliation from the targets of their punishment and 

those targets’ social allies (Archer & Coyne, 2005; Campbell, 1999). Indirect punishment, in 

contrast, involves manipulating other people’s reputations or social standing, or excluding 

them from a group (e.g., by spreading negative information; Archer & Coyne, 2005) without 

direct confrontation. Thus, indirect punishment is less risky—given that it protects the 

punisher’s identity—but also less efficient in dealing with imminent threats, which instead 

warrant more direct, confrontational strategies. 

If direct and indirect punishment vary as a function of the threats posed by moral 

violations—and the associated willingness to pay costs in punishing—might anger and 

disgust in response to moral violations vary in a similar manner? Equivalence accounts, 

which view anger and disgust as indistinguishable expressions of moral outrage (Nabi, 2002), 

suggest that they should not, but sociofunctional accounts imply that they do (Fischer & 

Roseman, 2007; Hutcherson & Gross, 2011; Sell et al., 2009; Tybur et al., 2013). Hence, 

equivalence and sociofunctional accounts make different predictions regarding (a) the 

relationship between the costs imposed by a moral violation and the emotion (anger vs. 

disgust) experienced in response to that violation and (b) the relationship between the 

emotion experienced and the kind of punishment (direct vs. indirect) that is likely to result.  

Only one study has tested whether the emotion that an individual experiences in 

response to a moral violation varies depending on the costs the moral violation imposes on 

that individual. In that study, participants’ emotional responses to moral violations were 

measured, and the target of the violations (self vs. other) was manipulated, with the 

assumption that violations targeting the self are more personally costly than those targeting 

another person (Hutcherson & Gross, 2011). However, this study was limited by methods that 



DISGUST, ANGER, AND PUNISHMENT  110 
 

 

confounded emotional experience with moral relevance (i.e., participants were asked the 

degree to which they experienced “moral disgust” and “anger”—but not “moral anger”; 

Russell et al., 2013). In the current studies, we aimed to more rigorously test whether anger 

and disgust, rather than reflecting equivalent responses to moral violations, depend on the 

self-relevance of those violations. If anger is associated with more costly punitive responses 

(i.e., direct punishment), then participants should report greater anger when moral violations 

target the self rather than another person. If disgust is associated with less costly punitive 

responses (i.e., indirect punishment), then participants should report greater disgust when 

moral violations target another person rather than the self. Across four studies, we 

investigated the relationships between the costs imposed by moral violations and the 

emotions and punishment tendencies elicited by those violations. 

Study 1 

Method. Study 1 examined whether the magnitude of anger and disgust elicited by a 

moral violation depends on the target of the violation. After reading descriptions of moral 

violations, participants indicated the degree to which facial expressions of anger, disgust, and 

other emotions matched their reactions to the violations. The target of the violations (self vs. 

other) was varied across participants. Our key prediction was that participants who read a 

moral-violation scenario targeting someone other than themselves would experience more 

disgust than those who read a scenario targeting themselves, and that the opposite pattern 

would emerge for anger. We aimed to collect data from 200 participants, in order to have 

80% power to detect an interaction effect corresponding to a Cohen’s d of 0.40. We did not 

conduct analyses until we had finished data collection, which was terminated after we 

reached our targeted sample size. All data and analyses syntax are available on the OSF: 

https://osf.io/p97fk/ 
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Participants. We recruited participants (N = 201; 56.2% male; mean age = 31.7 years, 

SD = 10.78) to complete an online survey on Amazon Mechanical Turk (MTurk; restricted to 

US citizens), for a compensation of 25¢. All participants provided informed consent. 

Procedure. Participants were randomly assigned to one of two conditions. In the other 

condition, participants read five scenarios in which another person was the target of a moral 

violation (e.g., “A person you knew stole someone else’s ATM card and spent all of their 

money”). In the self condition, participants read the same five scenarios, except that the 

participant was described as the target (e.g., “A person you knew stole your ATM card and 

spent all of your money”). The scenarios were generated based on a pilot study in which we 

asked participants to list a time when they felt morally disgusted by another person (for the 

text of the scenarios, see the Supplementary Information). 

To measure emotional responses to the scenarios, we asked participants to endorse the 

degree to which arrays of faces expressing six basic emotions (anger, disgust, fear, sadness, 

happiness, and surprise) matched how they felt while reading the scenarios. Because 

endorsements of facial expressions do not rely on language—or on respondents’ idiosyncratic 

definitions of emotion terms—they have been used as a methodological alternative to verbal 

self-reports (e.g., Gutierrez & Giner-Sorolla, 2007; Rozin et al., 1999; see also Chapman & 

Anderson, 2013). In this study, each array included three male and three female faces 

retrieved from the Radboud Faces Database (Langner et al., 2010). Following each scenario, 

participants saw arrays of all six emotional expressions and chose the one that best matched 

how they felt while reading the scenario. Then, they rated how well each array of expressions 

matched their feelings, using a 7-point Likert scale (1 = strongly disagree, 7 = strongly 

agree). Finally, participants saw only the anger and disgust arrays and selected which one 

best matched their response to the scenario. 



DISGUST, ANGER, AND PUNISHMENT  112 
 

 

Results. Most participants endorsed either the anger (66.2%) or the disgust (22.4%) 

array as best matching their feelings while reading the scenarios. When forced to choose 

whether the anger array or the disgust array better matched their feelings, 76.6% of 

participants chose the anger array, and 23.4% chose the disgust array. The pattern of the 

mean ratings was similar: Participants most strongly endorsed the anger (M = 5.77, SD = 

1.39) and disgust (M = 4.35, SD = 1.90) arrays as matching their feelings, and the mean 

ratings were lower for the sadness (M = 3.97, SD = 1.68), fear (M = 3.49, SD = 1.79), surprise 

(M = 2.96, SD = 1.45), and happiness (M = 1.29, SD = 0.93) arrays (for descriptive statistics 

and bivariate correlations, see Table S5.1 in the Supplementary Information). As expected, 

the use of facial arrays allowed for clearer distinctions between anger and disgust than have 

been obtained using verbal self-reports (e.g., Gutierrez & Giner-Sorolla, 2007). Indeed, there 

was no statistically significant relationship between endorsements of anger and disgust, r = 

−.01, 95% confidence interval (CI) = [−.15, .13], p > .25. 

We tested our primary prediction—that varying the target in the moral-violation 

scenarios (other vs. self) would have opposing effects on anger and disgust—with a 2 

(scenario target; between subjects) × 2 (emotion; within subjects) analysis of variance 

(ANOVA). Results were more consistent with a sociofunctional account than with an 

equivalence account, as the interaction of scenario target and emotion was statistically 

significant, F(1, 199) = 8.28, p = .004, ηp
2 = .04, 90% CI1 = [.01, .09] (see Figure 5.1). 

Tests of the simple effects of target condition on ratings of anger and disgust were 

also consistent with a sociofunctional account. Anger was lower in the other condition 

compared with the self condition, t(199) = −2.41, p = .017, d = −0.34, 95% CI = [−0.62, 

−0.06], but disgust showed the opposite pattern, t(199) = 1.78, p = .077, d = 0.25, 95% CI = 

[−0.03, 0.53]. We also tested whether the same interaction emerged when other emotions 

replaced disgust in the analysis (i.e., whether anger decreased when the target shifted from 



DISGUST, ANGER, AND PUNISHMENT  113 
 

 

self to other, whereas other emotions increased). A significant interaction emerged only in the 

analysis of anger and surprise, F(1, 199) = 4.86, p = .029, ηp
2 = .02, 90% CI = [.001, .07]. 

However, there was no simple effect of target condition on surprise, t(199) = 0.58, p > .25, d 

= 0.08, 95% CI = [−0.36, 0.19]. 

 

Figure 5.1. Results from Study 1: mean ratings of anger and disgust in the two target 

conditions (self vs. other). Error bars indicate 95% confidence intervals. The dagger and 

asterisk indicate the significance of the differences between conditions (†p < .10, *p < .05). 

 

Study 2 

Method. Study 1 provided initial evidence that varying the target of a moral violation 

has distinct effects on feelings of anger and disgust. However, Study 1 relied on a small set of 

moral-violation scenarios, which may have limited its ecological validity (but see Brauer & 

Chekroun, 2005). To address this limitation, in Study 2 we analyzed data from an existing 

experience-sampling study in which participants reported their emotional responses—

including anger and disgust—toward moral violations they had witnessed or been the targets 

of in their day-to-day lives (Hofmann et al., 2014). Using repeated assessments of real-life 

moral violations, we tested whether experiencing moral violations directed toward oneself 

and witnessing moral violations directed toward other people had opposing effects on disgust 
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and anger. Full information on the sample, procedure, and measures is available as part of the 

original study (Hofmann et al., 2014). Data and analyses syntax are available on the 

Dataverse online repository: https://doi.org/10.7910/DVN/26910. 

Participants. Participants (N = 1,252; 51.8% female; mean age = 31.9 years, SD = 

9.96) were recruited via various Web sites, social media, and newspaper ads in the United 

States and Canada. All participants provided informed consent. 

Procedure. Participants first completed an intake survey, which assessed 

demographics and personality. On each of the next three days, they received five signals to 

complete an assessment on their smartphones. After each signal, they indicated whether they 

had recently committed, been the target of, witnessed, or learned about a moral or immoral 

event. They then wrote a description of and answered contextual questions about this event. 

Next, they indicated the extent to which they experienced each of nine moral emotions, 

including anger and disgust, in response to the described event (0 = not at all, 4 = very much). 

Results. For the present study, we focused on reported immoral (rather than moral) 

events (N = 521) that participants had either been the targets of (n = 174, 33.4%) or witnessed 

(n = 347, 66.6%) in their everyday lives. Additional analyses including immoral acts that 

participants learned about via personal communication, online media, or other news outlets 

are detailed in the Supplementary Information. Participants’ predominant emotional response 

to real-life moral violations was disgust (M = 2.20, SD = 1.43), which was followed by anger 

(M = 2.05, SD = 1.36) and contempt (M = 1.62, SD = 1.34). As has been found in past 

research that used verbal self-reports (e.g., Gutierrez & Giner-Sorolla, 2007)—and in contrast 

with our findings in Study 1, which instead used facial arrays—ratings of anger and disgust 

were highly correlated, r = .64, 95% CI = [.59, .69], p < .001 (for descriptive statistics and 

bivariate correlations, see Table S5.2 in the Supplementary Information). 
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To test whether the target of the moral violation (self vs. other) affected the relative 

degree to which participants felt anger and disgust, we subtracted disgust scores from anger 

scores. To account for the nested nature of the data, we used multilevel modeling analyses 

(restricted maximum likelihood estimation, using the MIXED command in SPSS 21.0), in 

which we allowed both the intercepts and the slopes to vary randomly across participants. In 

line with the interaction found in Study 1, results indicated that the difference scores varied 

depending on whether the violations targeted the self or someone else, F(1, 290.99) = 14.24, 

p < .001, d = −0.36, 95% CI = [−0.55, −0.18]. The pattern was consistent with a 

sociofunctional perspective, as participants reported more anger than disgust when they were 

the target of an immoral act (M = 0.14, 95% CI = [−0.04, 0.32]), whereas they reported more 

disgust than anger when someone else was the target (M = −0.29, 95% CI = [−0.42, −0.15]). 

Additional analyses showed that emotional responses were stronger overall when 

violations targeted the self, and this effect was more pronounced for anger, F(1, 292.47) = 

38.11, p < .001, d = −0.57, 95% CI = [−0.76, −0.38], than for disgust, F(1, 274.75) = 5.90, p 

= .016, d = −0.23, 95% CI = [−0.41, −0.04]. 

Next, following existing research examining verbal endorsements of anger and disgust 

(which tend to be highly correlated; e.g., Gutierrez & Giner-Sorolla, 2007), we tested the 

effects of moral violation target (self vs. other) on ratings of each emotion while controlling 

for the other (i.e., how target influenced anger ratings when we controlled for disgust and 

vice versa). Anger was higher in response to offenses that targeted the self compared with 

those that targeted someone else, F(1, 487.55) = 34.95, p < .001, d = −0.43, 95% CI = [−0.62, 

−0.25]. As in Study 1, the effect of the target’s identity (self vs. other) on disgust was in the 

opposite direction, though it did not differ significantly from zero, F(1, 294.37) = 2.10, p = 

.148, d = 0.11, 95% CI = [−0.07, 0.29] (see Figure 5.2). 
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Figure 5.2. Results from Study 2: mean ratings of anger (controlling for disgust) and disgust 

(controlling for anger) when the target was the self and when the target was another person. 

Error bars indicate 95% confidence intervals. Asterisks indicate a significant difference 

between moral violations targeting the self and those targeting another person (***p < .001). 

 

Finally, we tested whether similar results would emerge if we replaced disgust with 

contempt in our analysis of difference scores. There was no statistically significant effect of 

the target of moral violations on the difference between anger and contempt, F(1, 305.14) = 

2.49, p = .116, d = −0.15, 95% CI = [−0.33, 0.03]; indeed, this effect size was outside the 

95% CI for the effect of moral-violation target on the difference between anger and disgust.  

Study 3 

Method. Studies 1 and 2 offered preliminary support for a sociofunctional, rather than 

equivalence, account of the magnitude of anger and disgust experienced in response to both 

hypothetical scenarios of moral violations and real-life immoral acts. That said, these studies 

did not test a critical prediction of a sociofunctional account—that anger and disgust 

differentially relate to distinct punishment tendencies. In Study 3, we aimed to fill this gap. 

After reading a moral-violation scenario, participants indicated their emotional response and 
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their endorsement of different punishment behaviors (direct vs. indirect) toward the 

perpetrator. To increase the generalizability of our findings, we sampled scenarios broadly 

(20 scenarios in total). We aimed for each scenario to be read by 40 participants, and 

therefore targeted a sample size of 800 participants. We terminated data collection after 

reaching our targeted sample size, without having conducted analyses beforehand. Data and 

analyses syntax are available on the OSF: https://osf.io/p97fk/ 

Participants. We recruited participants to complete an online survey using Amazon 

MTurk (restricted to US citizens), for a compensation of 40¢. We also uploaded our survey 

on two websites (Social Psychology Network, http://www.socialpsychology.org/; 

Psychological Research on the Net, http://psych.hanover.edu/research/exponnet.html), where 

participants completed it voluntarily. All participants (N = 819; 51.6% male; mean age = 33.4 

years, SD = 12.33) provided informed consent. In our sample, 44.4% of participants had 

university education (i.e., bachelor’s, master’s, or doctoral degree), 42% had some college 

education, and 12.8% had completed high school (0.9% less than high school). With regards 

to ethnicity, 73.7% of the sample reported being Caucasian, 8.3% reported being African 

American, 8.3% was Asian, and 5.1% was Hispanic/Latino (the remaining 4.5% reported 

another ethnicity). Finally, with regards to income, 38.8% of participants had an annual 

household income in the range of $20,000–49,999, 28.7% in the range of $50,000–99,000, 

23.2% of participants reported less than $20,000, and 9.2% reported more than $100,000. 

Procedure. We began by generating a pool of 36 moral violations, adapted from prior 

research (Graham et al., 2009; Hutcherson & Gross, 2011). On the basis of a pilot test, we 

excluded scenarios with ceiling or floor effects on rated moral wrongness, retaining 20 

scenarios. Each involved the participant witnessing a man commit a moral violation against 

another person (for the text of the scenarios, see the Supplementary Information). Each 

participant was randomly assigned to read 1 of the 20 scenarios; we then assessed 

http://www.socialpsychology/
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participants’ emotional responses exactly as in Study 1 (i.e., using endorsements of facial 

arrays of emotional expressions). Further, we asked respondents to rate each scenario 

according to how morally wrong they thought the behavior was (0 = not at all morally wrong, 

100 = extremely morally wrong). 

To measure participants’ punishment tendencies, we asked them to rate 10 statements 

concerning how they would act toward the perpetrator in the scenario, using 7-point Likert 

scales (1 = strongly disagree, 7 = strongly agree). The 10 statements (see the Supplementary 

Material) included 5 direct-punishment items and 5 indirect-punishment items adapted from 

prior research (Björkqvist, Lagerspetz, & Österman, 1992; Griskevicius, Tybur, Gangestad, 

Perea, Shapiro, & Kenrick, 2009; Hutcherson & Gross, 2011). We computed composite 

scores for direct (α = .88) and indirect (α = .74) punishment. We also administered the Brief 

Aggression Questionnaire (BAQ; Webster et al., 2014; α = .82) and the Three-Domain 

Disgust Scale (TDDS; Tybur et al., 2009; pathogen disgust: α = .84; sexual disgust: α = .88; 

moral disgust: α = .92) to assess and control for trait aggression and trait disgust, 

respectively. Finally, we asked participants to answer demographic questions regarding their 

age, gender, income, education level, ethnicity, and political orientation. 

Results. As in Study 1, most participants endorsed either the anger (48.4%) or the 

disgust (21.1%) array as best matching their feelings when reading the scenario. When forced 

to choose whether the anger array or the disgust array better matched their feelings, 67.0% of 

participants chose the anger array, and 33.0% chose the disgust array. The pattern of mean 

ratings was similar to that in Study 1: Scenarios elicited higher levels of anger (M = 5.33, SD 

= 1.65) and disgust (M = 4.54, SD = 1.85) than of surprise (M = 4.28, SD = 1.79), fear (M = 

3.72, SD = 1.79), sadness (M = 3.67, SD = 1.79), and happiness (M = 1.48, SD = 1.24). 

Notably, the scenarios in Study 3 involved only moral violations targeting another person, 

and the mean ratings of anger and disgust in response to these violations were similar to those 
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in the other condition of Study 1. Ratings of anger and disgust were moderately positively 

correlated, r = .25, 95% CI = [.18, .31], p < .001 (for descriptive statistics and bivariate 

correlations, see Tables S5.3a–S5.3c in the Supplementary Information). 

To test for the effects of emotion on punishment, we conducted multilevel modeling 

analyses (REML; using MIXED in SPSS 21.0; for the specific equations, see the 

Supplementary Information). All measures were treated as Level 1 observations. Because 

each participant read 1 of 20 moral-violation scenarios, we treated responses as nested within 

scenarios (Level 2). For all analyses, we allowed both the intercepts and the slopes to vary 

across scenarios. We regressed endorsement of direct punishment on anger and disgust, while 

controlling for endorsement of indirect punishment, and we regressed endorsement of indirect 

punishment on anger and disgust, while controlling for endorsement of direct punishment. 

Given that prior research has consistently shown sex differences in direct aggression (Archer, 

2004), we also controlled for participants’ sex. Finally, we reran analyses controlling for trait 

aggression (using the BAQ) and trait disgust (using the three TDDS subscales). 

Results were, again, more in line with a sociofunctional perspective than an 

equivalence perspective: Anger related positively to higher-cost, physically or verbally 

aggressive sentiments (direct punishment), t(102.65) = 2.26, p = .026, b = 0.07, 95% CI = 

[0.01, 0.14], whereas disgust did not, t(802.32) = 0.25, p > .25, b = 0.01, 95% CI = [−0.04, 

0.05]. Further, disgust related positively to sentiments in favor of lower-cost social exclusion 

and reputational attacks (indirect punishment), t(165.08) = 4.96, p < .001, b = 0.12, 95% CI = 

[0.07, 0.17], but anger did not, t(818.95) = 1.49, p = .135, b = 0.04, 95% CI [−0.01, 0.09]. 

Results for both direct and indirect punishment were virtually unchanged when we controlled 

for trait aggression and trait disgust; controlling for the behavior’s moral wrongness also did 

not change results (see Additional Analyses in the Supplementary Information). 
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Study 4 

Method. Study 4 tested whether varying the costs imposed by moral violations (by 

varying the target, as in Study 1) would shift both the emotional response (anger vs. disgust) 

and punishment tendencies (direct vs. indirect), and, if so, whether feelings of anger and 

disgust would differentially mediate the effect of target condition on punishment tendencies. 

Participants read a moral-violation scenario in which the target was either themselves or 

another person, and then they reported their emotional responses and endorsements of direct 

and indirect punishment toward the perpetrator. We aimed to collect data from 340 

participants to have 80% power to detect a small to medium effect (i.e., the size of the effect 

found in Study 1). As in Studies 1 and 3, data collection was terminated after we reached our 

targeted sample size, and no analyses were conducted before data collection was complete. 

Data and analyses syntax are available on the OSF: https://osf.io/p97fk/ 

Participants. We recruited participants (N = 347; 51.9% male; mean age = 34.3 years, 

SD = 11.91) to complete an online survey using Amazon MTurk (restricted to US citizens), 

for a compensation of 60¢. All participants gave informed consent. In this sample, 51.6% of 

participants had university education, 48.4% had some college education, and 10.1% had 

completed high school (0.9% less than high school). With regards to ethnicity, 72.0% of the 

sample reported being Caucasian, 11.0% reported being Asian, 6.3% was African American, 

and 5.5% was Hispanic/Latino (the remaining 5.2% reported another ethnicity). Finally, with 

regards to income, 40.0% of participants had an annual household income in the range of 

$20,000–49,999, 30.6% in the range of $50,000–99,000, 19.9% of participants reported less 

than $20,000, and 9.7% reported more than $100,000. 

Procedure. Participants were randomly assigned to one of two conditions (other vs. 

self ). In both conditions, they read a scenario in which they were at a party and witnessed a 

man intentionally flicking his cigarette on a pile of jackets, badly damaging the jacket on the 
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top of the pile (adapted from Griskevicius et al., 2009; for the text of the scenario, see the 

Supplementary Information). In the other condition, the jacket on the top of the pile was 

described as belonging to another person; the reader’s jacket was described as undamaged 

and in the middle of the pile. In the self condition, the jacket on the top of the pile was 

described as belonging to the participant. We assessed emotional responses to this violation 

as in Studies 1 and 3, and we used the same measure of moral wrongness as in Study 3.  

To measure direct punishment, we used the same five items used in Study 3. To 

measure indirect punishment, we used the three indirect-punishment items that exhibited 

the highest item-total correlations in Study 3 and two additional items adapted from previous 

research (Griskevicius et al., 2009; see the Supplementary Information). We computed 

composite scores for direct (α = .87) and indirect (α = .86) punishment. Further, we used the 

BAQ (α = .85) and TDDS (pathogen disgust: α = .85; sexual disgust: α = .87; moral disgust: 

α = .94) to assess trait aggression and trait disgust, respectively. Finally, we asked 

participants to provide basic demographic information. 

Results. As in our previous studies, most participants endorsed either the anger 

(57.9%) or the disgust (25.1%) array as best matching their feeling when reading the 

scenario. When participants were forced to choose whether the anger array or the disgust 

array better matched their feelings, 71.5% chose the anger array, and 28.5% chose the disgust 

array. The pattern of mean ratings was also similar to what we found previously, with 

participants reporting greater anger (M = 5.87, SD = 1.35) and disgust (M = 4.73, SD = 1.85) 

than surprise (M = 4.15, SD = 1.74), fear (M = 3.93, SD = 1.79), sadness (M = 3.31, SD = 

1.77), and happiness (M = 1.33, SD = 0.97). The correlation between anger and disgust 

ratings was small in magnitude, r = .10, 95% CI = [−.01, .20], p = .064. Further, the self and 

other scenarios did not differ in their moral wrongness as rated by participants, t(345) = 1.41, 
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d = 0.15, 95% CI = [−0.06, 0.36], p = .160 (for descriptive statistics and bivariate 

correlations, see Tables S5.4a and S5.4b in the Supplementary Information). 

Scenario target and emotion ratings. As in Study 1, we conducted a 2 (scenario target; 

between subjects) × 2 (emotion; within subjects) ANOVA to test for the predicted 

interaction. And, as in Study 1, results were consistent with our prediction, F(1, 345) = 12.54, 

p < .001, ηp
2 = .03, 90% CI = [.01, .07] (see Figure 5.3). 

Tests of the simple effects of target condition on anger and disgust ratings again 

revealed that, whereas anger was lower in the other compared with the self condition, t(345) 

= −1.79, p = .075, d = −0.19, 95% CI = [−0.40, 0.02], disgust was higher in the other 

compared with the self condition, t(345) = 2.83, p = .005, d = 0.31, 95% CI = 0.09, 0.52]. We 

tested whether the same interaction would emerge when other emotions replaced disgust in 

our analysis; no significant interactions emerged (all ps > .10).  

 

Figure 5.3. Results from Study 4: mean ratings of anger and disgust in the two target 

conditions (self vs. other). Error bars indicate 95% confidence intervals. The dagger and 

asterisks indicate the significance of the differences between conditions (†p < .10, **p < .01). 

 

Scenario target and punishment. To test whether the target of the scenario also had 

opposing effects on punishment tendencies, we conducted a 2 (scenario target; between 
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subjects) Χ 2 (type of punishment; within subjects) ANOVA. As in Study 3, we controlled 

for participants’ sex. There was a statistically significant interaction between scenario target 

and type of punishment, which indicated that target condition had different effects on 

endorsement of direct and indirect punishment, F(1, 344) = 9.60, p = .002, ηp
2 = .03, 90% CI 

= [.01, .06]. Tests of the simple effects of target condition on punishment indicated that, 

although endorsement of direct punishment was higher in the self compared with the other 

condition, t(344) = −4.55, p < .001, d = −0.48, 95% CI = [−0.70, −0.27], indirect punishment 

did not vary between conditions, t(344) = −0.91, p > .25, d = −0.10, 95% CI = [−0.31, 0.11]. 

 

Figure 5.4. Results from Study 4: mean endorsements of direct punishment (controlling for 

indirect punishment) and indirect punishment (controlling for direct punishment) in the two 

target conditions (self vs. other), controlling for participants’ sex. Error bars indicate 95% 

confidence intervals. Asterisks indicate a significant difference between conditions 

(***p < .001). 

 

As in Study 3, we next examined the simple effects of target condition on 

endorsements of each type of punishment while controlling for the other type, and still 

controlling for participants’ sex. Again, results indicated that endorsement of direct 
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punishment was higher for violations that targeted the self rather than another person, t(343) 

= −4.57, p < .001, d = −0.43, 95% CI = [−0.65, −0.22], whereas target condition did not have 

a significant effect on endorsement of indirect punishment, though the pattern of the means 

was in the opposing direction, t(343) = 1.03, p > .25, d = 0.10, 95% CI = [−0.11, 0.31] (see 

Figure 5.4). 

Scenario target, emotion, and punishment. Next, we examined whether the effects of 

target condition on tendencies toward direct and indirect punishment were mediated 

by anger and disgust. Using PROCESS for SPSS (Hayes, 2013), we first tested a model in 

which anger and disgust both mediated the relationship between scenario target and 

endorsement of direct punishment, while controlling for endorsement of indirect punishment. 

We then tested a model in which anger and disgust both mediated the relationship between 

scenario target and endorsement of indirect punishment, while controlling for endorsement of 

direct punishment. Finally, we reran both analyses while controlling for trait aggression 

(using the BAQ) and disgust sensitivity (using the three TDDS subscales; see Figure 5.5). As 

in Study 3, we controlled for participants’ sex in all analyses. 

As we found in Study 3, anger was positively related to endorsement of direct 

punishment, b = 0.11, 95% CI = [0.01, 0.22], p = .035, whereas disgust was not, b = −0.01, 

95% CI = [−0.09, 0.07], p > .25. Further, we observed a marginally significant indirect effect 

of target condition on endorsement of direct punishment via anger, b = −0.03, 95% CI = 

[−0.10, 0.003], but not via disgust, b = −0.01, 95% CI = [−0.06, 0.05]. When we controlled 

for trait aggression and trait disgust, the indirect effect of target condition on endorsement of 

direct punishment via anger was statistically significant, b = −0.03, 95% CI = [−0.09, 

−0.001]. Also as in Study 3, disgust was positively related to endorsement of indirect 

punishment, b = 0.11, 95% CI = [0.03, 0.19], p = .011, whereas anger was not, b = −0.02, 

95% CI = [−0.13, 0.10], p > .25. Further, there was an indirect effect of target condition on 
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endorsement of indirect punishment via disgust, b = 0.06, 95% CI = [0.01, 0.16], but not via 

anger, b = 0.01, 95% CI = [−0.02, 0.05]. The indirect effect of target condition on 

endorsement of indirect punishment via disgust remained when we controlled for trait 

aggression and trait disgust, b = 0.07, 95% CI = [0.01, 0.17]. 

Figure 5.5. Results from Study 4: unstandardized regression coefficients for the effects of 

target condition on endorsement of direct and indirect punishment, as mediated by ratings of 

anger and disgust. The models controlled for participants’ sex, trait aggression, and trait 

disgust. Covariances between anger and disgust ratings and between endorsement of direct 

and indirect punishment were also controlled for. Values above the dashed arrows refer to 

residual and total (in parentheses) direct effects of target condition on endorsements of 

punishment. Values above the solid arrows refer to the effects of target condition on the 

mediators (anger and disgust) and the effects of the mediators on endorsements of direct and 

indirect punishment. The dagger and asterisks indicate marginally significant and significant 

paths (†p < .10, **p < .01). 
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Discussion 

Are anger and disgust in response to moral violations interchangeable expressions of 

moral outrage, or do they reflect distinct motivational states? Although this question has 

inspired considerable debate in the literature (e.g., Cameron et al., 2015; Fischer & Roseman, 

2007; Hutcherson & Gross, 2011; Nabi, 2002), little research has directly pitted predictions 

generated from an equivalence account against those generated from a sociofunctional 

account. Results from these four studies favor a sociofunctional account, which predicts that 

anger and disgust have distinct antecedents and consequences, over equivalence accounts, 

which suggest that these two emotions reflect a common state of outrage. 

Our results suggest that the emotion elicited by moral violations shifts toward anger 

when the costs of the violations increase, such as when the self is directly involved: Whereas 

anger increases when a moral violation targets the self rather than someone else, disgust 

decreases. Further, the emotion elicited relates to preferences for different punishment 

strategies. Anger (but not disgust) predicts preferences for direct punishment, such as hitting, 

insulting, or yelling at the moral violator, whereas disgust (but not anger) predicts preferences 

for indirect punishment, such as socially excluding or spreading negative information about 

the moral violator (Curtis & Biran, 2001), potentially as a means for coordinating punishment 

with other people (Tybur et al., 2013). Especially in the case of moral offenses that are not 

personally relevant and in the case of morally ambiguous acts, disgust may serve to signal 

condemnation and facilitate taking of sides, while reducing the risk of escalating conflict 

(DeScioli, 2016).  

Punishment strategies also seem to vary in a context-sensitive manner (Archer & 

Coyne, 2005); participants report stronger preferences for direct punishment toward 

perpetrators of personally relevant transgressions than toward perpetrators of non-personally 

relevant transgressions, whereas participants report preferences for indirect punishment more 
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evenly across moral offenses targeting the self and others. Thus, it appears that individuals 

avoid endorsing high-cost, direct punishment when they are not personally targeted by a 

violation, but they endorse both direct and indirect punishment in response to self-threatening 

offenses. Finally, the target of a moral offense influences endorsement of direct punishment 

partially via anger (but not disgust), whereas it influences endorsement of indirect 

punishment partially via disgust (but not anger). 

Recent debates in the moral-psychology literature have contrasted “modular” 

perspectives positing specific correspondences between the content of moral violations and 

the emotions they elicit (e.g., the CAD model—Rozin et al., 1999; moral-foundations 

theory—Graham et al., 2009, 2011) with a domain-general perspective, which rejects “a 

whole number of discrete and domain-specific mental mechanisms [as] underlying morality 

and emotion” (Cameron et al., 2015, p. 371). Our results are inconsistent with a one-to-one 

link between moral-violation content and emotion, but they are compatible with a modular 

view of emotions, at least as defined by evolutionary psychologists (e.g., Sell et al., 2009; 

Tybur et al., 2013), for whom “modular” means “functionally specialized.” That is, our 

results are consistent with the idea that different moral emotions are specialized for 

addressing different threats posed by conspecifics. 

Of course, further work is needed to elucidate the functions of anger and disgust in 

moral contexts. In addition to motivating different punishment strategies, disgust and anger 

might serve communicative functions, signaling information to a moral violator or third 

parties (Kupfer & Giner-Sorolla, 2017; McCullough & Reed, 2016). Anger displays, for 

example, might communicate that the signaler is the kind of person who would respond 

aggressively to others who do not place sufficient weight on his or her welfare (Reed et al., 

2014; Sell et al., 2009). If anger functions to deter future transgressions—from the same 

perpetrator or others—we would expect expressions of anger to be especially strong in 
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response to personally relevant offenses that happen in front of other people (Kurzban, 

DeScioli, & O'Brien, 2007). And if disgust functions to signal condemnation and recruit 

punishment (Tybur et al., 2013), expressions of disgust should be most effective when a 

moral violation targets someone other than the signaler in the presence of multiple observers. 

Further work on these issues can both inform vibrant theoretical debates and clarify the role 

of moral emotions in the era of outrage. 
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Chapter 6: Direct and Indirect Punishment in Daily Life 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on Molho, C., Tybur, J.M., Van Lange, P.A.M., & Balliet, D. (2019). 

Direct and Indirect Punishment in Daily Life. Manuscript in preparation. 
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Abstract 

Across societies, humans punish norm violations. To date, research testing how such 

punishment promotes cooperation has largely relied upon agent-based modeling and 

laboratory experiments. Here, we conducted a longitudinal study that documented responses 

to norm violations in daily life (k = 1,468; N = 257) and tested pre-registered hypotheses 

about the antecedents of direct and indirect punishment. We found that people use both 

gossip and confrontation against norm violators, though in a context-sensitive manner. 

Gossip was more likely when violations were severe and when individuals had less power, 

valued offenders less, and experienced disgust. Confrontation was more likely when 

individuals were personally victimized, had more power, and valued offenders more. 

Findings reveal a complex punishment psychology, that weighs the benefits of adjusting 

others’ behavior against the costs of retaliation. 
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A key challenge to the evolution and maintenance of cooperation involves deterring 

cheaters and regulating norm violations. In daily life, people witness norm-violating 

behaviors—such as free-riding and littering—on a regular basis (Hofmann et al., 2018), and 

they are motivated to impose costs on violators (Balliet & Van Lange, 2013b; Henrich et al., 

2006; Marlowe et al., 2007). Such informal punishment can confer benefits to those who 

mete it out (e.g., deterrence, status, reputation; Barclay, 2006; dos Santos, Rankin, & 

Wedekind, 2010; dos Santos & Wedekind, 2015; Jordan, Hoffman, Bloom, & Rand, 2016; 

Krasnow, Delton, Cosmides, & Tooby, 2016; cf. Eriksson, Andersson, & Strimling, 2016; 

Raihani & Bshary, 2015) and to their groups (e.g., resource preservation and public goods 

provision; Boyd, Gintis, Bowles, & Richerson, 2003; Fehr & Fischbacher, 2003; Fehr & 

Gächter, 2002). Despite its ubiquity and consequences, little is known about the factors 

underlying punishment in natural settings. 

Theoretical accounts suggest that cooperation evolves via direct reciprocity, indirect 

reciprocity, and/or partner choice (Nowak, 2006; Rand & Nowak, 2013). These accounts 

argue that various forms of punishment—including costly punishment (Fehr & Fischbacher, 

2003; Fehr & Gächter, 2002; Henrich et al., 2006; Yamagishi, 1986), gossip (Beersma & Van 

Kleef, 2011, 2012; Peters et al., 2017; Rockenbach & Milinski, 2006; Wu, Balliet, & Van 

Lange, 2016a, 2016b), and social exclusion (Aktipis, 2004; Feinberg et al., 2014)—can 

effectively deter cheating and promote norm abidance. However, most empirical observations 

on punishment come from well-controlled, but abstract, interactions in lab settings (Balliet et 

al., 2011; Fehr & Fischbacher, 2003; Fehr & Gächter, 2002). In more ecologically valid 

settings, a host of factors—relational, situational, and emotional—can influence the use of 

punishment in response to norm violations. 

When should people deploy different forms of punishment? One possibility is that, 

when norm violations are detected, people use multiple distinct punishment strategies in an 
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unconditional manner. Another possibility is that, upon detecting a norm violation, people 

enact specific punishment strategies, conditional to factors that shift the costs and benefits of 

punishment. To illustrate, direct punishment strategies, which involve physically or verbally 

confronting offenders, are risky (Balafoutas et al., 2014; Guala, 2012) since they expose one 

to potential retaliation (Nikiforakis, 2008; Nikiforakis & Engelmann, 2011). At the same 

time, direct punishment can swiftly remove threats and effectively adjust offenders’ future 

behavior (Krasnow et al., 2012, 2016). In contrast, indirect punishment strategies, such as 

gossip and social exclusion (Feinberg et al., 2014; Rockenbach & Milinski, 2006; Wu et al., 

2016b), are less risky; they do not reveal the identity of punishers and are hence less likely to 

elicit retaliation (Archer & Coyne, 2005). However, they are also less effective at promptly 

stopping violations (e.g., if gossip spread is slow or if offenders are merely avoided). 

If people use direct versus indirect punishment strategies in a conditional manner, 

what sort of decision rules do they employ? First, decision-rules underlying punishment 

responses should be fine-tuned to the benefits of adjusting others’ behavior, which may be 

higher when (a) the offender is a highly-valued individual (McCullough, Kurzban, & Tabak, 

2013; Pedersen, McAuliffe, Shah, Tanaka, Ohtsubo, & McCullough, 2019) or (b) the 

violation is targeting oneself (rather than someone else; Hutcherson & Gross, 2011; Molho, 

Tybur, Güler, Balliet, & Hofmann, 2017; Pedersen, McAuliffe, & McCullough, 2018). 

Second, decision-rules underlying punishment should be tailored to minimizing the risks of 

retaliation from offenders, which may be higher when (c) violations are more severe 

(Balafoutas et al., 2016) or (d) offenders are more powerful (Boehm, 1993, 2009; Keltner et 

al., 2003). Of course, such cost-benefit calculations need not be conscious; (e) negative, 

other-condemning emotions, such as anger and disgust, may be primary motivators of 

punishment (Chaurand & Brauer, 2008; Fehr & Gächter, 2002; Fischer & Roseman, 2007; 

Seip et al., 2014).  
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Relational, Situational, and Emotional Antecedents of Punishment 

Valuation of offenders. Theoretical and empirical accounts suggest that one 

important function of punishment is to adjust offenders’ behavior in a way that promotes the 

interests of punishers (Krasnow et al., 2012, 2016; Raihani & Bshary, 2019; Sell, Tooby, & 

Cosmides, 2009). The benefits accrued by punishers may, in turn, depend on the closeness 

(Hofmann et al., 2018) and valuation (i.e., welfare tradeoff ratio; Delton, 2010; Delton & 

Robertson, 2015; McCullough et al., 2013; Sell et al., 2009) of their relationship with 

offenders. Importantly, then, the use of direct and indirect punishment strategies should vary 

based on the valuation of offenders. Individuals may directly confront offenders whom they 

value highly, because (a) adjusting highly-valued others’ behavior can accrue greater benefits 

than adjusting less-valued others’ behavior and (b) there is less uncertainty regarding close 

others’ response to punishment. Additionally, people may hesitate to gossip about or socially 

avoid valuable interaction partners, because such behaviors can be particularly detrimental 

within long-term relationships (Fischer & Roseman, 2007; Foster, 2004). 

Victim of violations. Other accounts have suggested that, besides promoting the self-

interest of punishers, punishment might also function to enforce moral norms (even in the 

absence of personal benefit; Fehr & Fischbacher, 2003; Henrich et al., 2006). Drawing upon 

this ‘altruistic punishment’ perspective (Fehr & Fischbacher, 2003; Fehr & Gächter, 2002), 

some research suggests that people punish moral violations that victimize others more harshly 

than they punish violations victimizing themselves (FeldmanHall, Sokol-Hessner, Van Bavel, 

& Phelps, 2014; Marlowe et al., 2010). However, evidence from more ecologically valid 

settings so far points to the opposite pattern (Brauer & Chekroun, 2005; Hofmann et al., 

2018). In addition, multiple recent vignette studies (Molho et al., 2017; see also Tybur, 

Molho, Çakmak, das Dores Cruz, Singh, & Zwicker, 2019) find that second-party victims are 
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more motivated to directly punish offenders than are third-party observers, whereas second- 

and third-parties are similarly motivated to indirectly punish offenders. 

Moral wrongness. Existing accounts suggest that punishment may be deployed 

proportionately to the severity of norm violations (Fehr & Fischbacher, 2003; Fehr & 

Gächter, 2002; Hofmann et al., 2018). Under this view, people will more harshly punish 

violations that are seen as more morally wrong and as deviating more from the contribution 

standards in their group. However, the severity of norm violations may also be used as a cue 

to the risks of retaliation from offenders (i.e., as a cue of potential recidivism). Offenders that 

have previously engaged in severe violations may be perceived as more committed and able 

to counter-punish. If so, direct punishment may be avoided when violations are judged as 

more severe or morally wrong (Balafoutas et al, 2016) and, instead, people may use more 

indirect strategies to minimize retaliation from perpetrators of severe violations. 

Power. Examining how individuals’ power relative to offenders influences distinct 

punishment strategies offers a more direct test of the idea that punishment varies as a function 

of offenders’ ability to impose retaliation costs. Being in a high-power position relative to 

offenders—in terms of having access to valued resources or the ability to impose costs 

(Galinsky et al., 2003; Keltner et al., 2003; Sell et al., 2009)—may lower one’s threshold to 

engage in direct punishment (Gordon & Lea, 2016; Molho, Balliet, & Wu, 2019). 

Conversely, being in a low-power position relative to offenders may increase sensitivity to 

the risk of retaliation (Keltner et al., 2003) and incentivize lower-cost strategies (e.g., gossip, 

ridicule, exclusion) to deter norm violations (Boehm, 1993, 2009). 

Moral emotions. Finally, cost-benefit calculations underlying direct and indirect 

punishment strategies need not be conscious. Rather, existing work suggests that the 

punishment of norm violations is often motivated by intuitive, affective reactions to 

offenders. Yet, this work has often treated various moral emotions—e.g., anger, disgust, and 
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contempt—as equivalent (Chaurand & Brauer, 2008; Fehr & Gächter, 2002; Hofmann et al., 

2018; Jordan & Rand, 2019). Recent attempts to disentangle moral emotions based on their 

functional consequences have proven fruitful (Fischer & Roseman, 2007; Hutcherson & 

Gross, 2011; Kupfer & Giner-Sorolla, 2017; Molho et al., 2017), showing evidence of unique 

associations between anger and direct punishment tendencies and between disgust and 

indirect punishment tendencies. Indeed, while anger has traditionally been viewed as 

motivating approach and confrontation (Carver & Harmon-Jones, 2009), theoretical accounts 

have seen disgust as motivating social distancing and efforts to coordinate the punishment of 

offenders (Curtis & Biran, 2001; Hutcherson & Gross, 2011; Tybur et al., 2013). 

To test the hypotheses outlined above, we conducted a longitudinal study in which we 

documented punishment of norm violations via daily assessments (Mehl & Conner, 2011), 

over the course of two weeks. We measured direct (i.e., physical and verbal confrontation) 

and indirect (i.e., gossip and social exclusion) means to impose material and/or reputational 

costs on offenders, and we assessed both motivations (i.e., reports of what people felt like 

doing; Hofmann et al., 2018) and behaviors (i.e., reports of what people actually did; see 

Baumert, Halmburger, & Schmitt, 2013). Further, in two follow-up surveys, we examined 

longer-term punishment patterns by assessing punishment responses one to two weeks after 

violations occurred. Based on daily reports of norm violations (k = 1,468) and follow-up 

responses (k = 311) from a community sample of Dutch participants, we tested pre-registered 

hypotheses regarding the relational (i.e., valuation of offenders and victim of violations), 

situational (i.e., moral wrongness and power), and emotional (i.e., anger and disgust) 

antecedents of direct and indirect punishment. 

Methods 

Sample and data collection. We used two Dutch panel agencies (Flycatcher and 

Link2Trials) to recruit 257 participants for a three-part study, which involved (1) an intake, 
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that took place in the laboratory of the Vrije Universiteit Amsterdam; (2) a diary phase, 

during which participants received daily surveys on their mobile phones for a two-week 

period; and (3) a follow-up phase, in which participants were asked additional questions 

about events reported in the daily assessments, 7-14 days after they occurred. Our initial goal 

was to recruit 250 participants, based on financial and practical constraints. No analyses were 

conducted before data collection was completed.  

Among the 256 participants who provided demographic information, 66.1% identified 

as female (one participant chose the “other” option). The sample was diverse in terms of age 

(M = 39.15, SD = 16.02, range: 18-75 years) and was highly educated (60.5% had a 

bachelor’s or higher degree; 39.5% had secondary education, including vocational training). 

Mean subjective socioeconomic status (measured via a 1 to 10-point ladder method) was 

above the scale midpoint (M = 6.49, SD = 1.54). Finally, most participants (90.2%) were born 

in the Netherlands.  

Methods, materials, and hypotheses for the study were pre-registered and are available 

on the OSF: https://osf.io/djvpy/?view_only=290c5b1dbe57447982545431e8521072 

Procedure. Participants signed up via an online survey, which provided information 

about the study and the inclusion criteria (age ≥ 18, fluency in Dutch, owning a smartphone 

with internet access). After giving consent, participants provided their contact details and 

indicated three time slots when they would be available to participate in the study. Based on 

this information, they were contacted via email to schedule the intake. 

Intake. Intake sessions took place in the laboratory of the Vrije Universiteit 

Amsterdam in June and July 2018; sessions were conducted by the first author. Upon arrival, 

participants were led to closed cubicles and were asked to read and sign informed consent 

forms. In a fixed sequence, they completed: (a) questionnaires measuring individual 

differences (in randomized order), (b) demographic questions, (c) measures of physical 
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formidability, and (d) incentivized, decision-making tasks (in randomized order). All 

questions and tasks were implemented in Qualtrics. Finally, participants received 

standardized, video-recorded instructions for the diary phase and they could ask clarification 

questions. On average, the intake took one hour to complete. 

Diary phase. Daily surveys were sent on participants’ mobile phones via 

SurveySignal (Hofmann & Patel, 2015). The diary phase started on the day after the intake 

and lasted for two weeks. On each day, at 19:00, participants received a text message with a 

link to the daily survey. If they did not complete the survey within one hour, they received a 

reminder. Each survey remained open for six hours. The median time until opening the link 

was one hour and one minute, and the median time of survey completion was seven minutes. 

In each daily survey, participants were first asked (a) whether they were personally 

affected by a behavior that they thought was wrong (Branch 1: self-relevant event) and then 

(b) whether they witnessed or learned about someone else being affected by a behavior that 

they thought was wrong (Branch 2: other-relevant event). Thus, in each daily survey, 

participants could report on a maximum of two violations: one targeting themselves and one 

targeting someone else. If participants responded “Yes” to both questions, they completed the 

respective questionnaires and were then sent to the end of the survey. If they responded 

“Yes” to one of these questions, they were asked to (c) think about and report on the last 

situation that they experienced with another person (Branch 3: social event). Finally, if they 

responded “No” to both initial prompts, they were also asked to (d) think about and report on 

the last situation that they experienced alone (Branch 4: non-social event). 

The overall response rate was 80.27%. In total, participants completed 2,888 surveys. 

In 1,236 cases (42.80%), participants reported experiencing at least one norm violation. 

Given that it was possible to report on two violations in the same survey, the total number of 

reported violations was higher: k = 1,468 (self-relevant: k = 901; other-relevant: k = 567). 
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Follow-up phase. Follow-up surveys were also sent to participants’ phones via text 

messages. In the follow-ups, participants read the descriptions of norm violations that they 

had provided in the diary phase and answered additional questions about their consecutive 

responses to those violations. We sent the first follow-up one day after the end of the diary 

phase; there, participants answered questions about events from the first week of the diary 

phase. We sent the second follow-up survey one week after the end of the diary phase; there, 

participants answered questions about events from the second week of the diary phase. Thus, 

there was a time-lag of between 7 and 14 days between diary entries and follow-up responses. 

As with the daily surveys, we sent participants a reminder if they did not respond to the 

follow-ups within an hour. Each follow-up survey remained open for 24 hours.  

The response rate for the first follow-up was 71.98%; the response rate for the second 

follow-up was much lower—i.e., 49.02%. Due to a technical problem with the software used 

to send automatically send surveys, 55 participants did not receive the second follow-up. 

When only considering participants who received the survey, the response rate for the second 

follow-up was higher—i.e., 62.38%. The median time until opening follow-up survey links 

was one hour and 20 minutes, and the median time of survey completion was six minutes. 

Participant compensation. Participants received €20 for the intake, which included €5 

for transportation costs. During the incentivized decision-making tasks in the intake, they 

could earn a bonus of up to €5. For each completed daily survey in the diary phase, they 

received €1. Additionally, they could earn a bonus of €10 for completing at least 80% of the 

daily questionnaires. Finally, completion of each follow-up survey was incentivized with €5. 

In total, participants could therefore earn 20 (intake) + 5 (intake bonus) + 14 (diaries) + 10 

(diaries bonus) + 10 (follow-ups) = €59. On average, participants received €49.35. 
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Measures. A list of all measures and materials is available on the OSF pre-

registration page: https://osf.io/djvpy/?view_only=290c5b1dbe57447982545431e8521072. 

Here, we only describe in detail the measures that are relevant to the current investigation.  

Intake. At the end of the intake, participants received detailed, video-recorded 

instructions for the diary phase (the full transcript is available on the OSF). Specifically, we 

told participants that, in each daily survey, we would ask them about two types of events, 

both of which concern another person’s behavior that they thought was wrong. We instructed 

them to think about behaviors that they witnessed on the day of the diary and that they 

thought were immoral, unacceptable, or improper (Brauer & Chekroun, 2005; Van Kleef, 

Homan, Finkenauer, Gündemir, & Stamkou, 2011). We described these behaviors as going 

against their values or principles (Cialdini & Trost, 1998), and as potentially leading to 

disapproval and punishment from themselves of others (Fehr & Fischbacher, 2003). 

We told participants that, in each daily survey, we would first ask them about events 

in which another person’s wrong behavior personally affected them, and we provided 

examples of such behaviors (e.g., a friend lying, an acquaintance saying something 

offensive). We then told them that we would separately ask about events in which they 

witnessed or learned about another person’s wrong behavior that affected someone else. 

Again, we provided examples of such behaviors (e.g., witnessing a fight on the street, hearing 

something bad about their boss). Participants were instructed to think of situations in which 

they were physically present, but also about behaviors that they learnt about from another 

source. We mentioned that the offender could be someone they knew or a stranger, and that 

the violation could be serious or mundane. If on a given day they encountered more than one 

violation, we asked them to report on the one they found most important.  

Participants were then shown screenshot examples of questions from the different 

parts of the survey (e.g., concerning their relationship with the offender and the victim, their 
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emotions, etc.). Given our focus on punishment strategies, we gave more detailed instructions 

regarding items measuring punishment motivations and behaviors. Specifically, we told 

participants that we would ask them questions about how they felt like reacting to the 

offender’s behavior and gave them examples of items measuring punishment motivations. 

Then, we told participants that we would ask them how they actually reacted to the 

offender’s behavior. For direct confrontation, we instructed participants to think of any 

behavior they did in the presence of the offender and in response to the wrong behavior. For 

gossip, we instructed them to think of any information they shared with others in the absence 

of the offender and in response to the wrong behavior. We informed them that we would also 

ask whether they avoided social contact with the offender. 

Participants also received brief information about the other branches of the daily 

surveys (Branches 3 & 4: social and non-social events). Finally, they learnt about the details 

of the compensation scheme, including the bonus for completing more than 80% of daily 

surveys, and they had the opportunity to ask clarification questions. 

Diary phase. When participants indicated that they experienced a norm violation—

either self- or other-relevant—we asked them to give a brief description of what had 

happened and to include information about the offender in their description. Examples of 

described violations are included in the Supplementary Information. We also asked 

participants to indicate whether they were physically present (k = 968) or not (k = 500) when 

the violation occurred. 

We then asked additional questions regarding the offender. We measured the type of 

relationship participants had with the offender (family member, romantic partner, friend, 

classmate or co-worker; instructor or supervisor; acquaintance; stranger, or other) and the 

gender of the offender. We also measured the emotional closeness (i.e., “At this moment, I 

feel close to the offender”) and valuation of participants’ relationship with the offender. To 
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assess the latter, we used a measure of welfare tradeoff ratio (WTRown; Delton, 2010; Delton 

& Robertson, 2016) toward the offender. Specifically, we asked participants to indicate what 

would be the highest amount of money (€0–10) they would forego for the offender to receive 

€10. We used the same method to assess participants’ perceptions of the offender’s welfare 

tradeoff ratio (WTRother) toward them. Only when participants indicated that they 

experienced an other-relevant violation, we asked them the same questions about the victim.  

Further, we used two questions to assess the moral wrongness (1 = not at all morally 

wrong; 5 = extremely morally wrong) and harmfulness (1 = not at all harmful; 5 = extremely 

harmful) of the offender’s behavior. We also measured perceived interdependence with the 

offender, using items from the Situational Interdependence Scale (Gerpott et al., 2018). 

Situational power was measured with one item: “Who had the most influence on what 

happened in that situation?” (1 = definitely the offender; 5 = definitely myself).  

To measure emotions, we used arrays of facial emotional expressions from the 

Radboud Faces Database (Langner et al., 2010; Molho et al., 2017) and asked participants to 

indicate whether these faces matched their feelings in response to the offender (1 = 

completely disagree; 5 = completely agree). In this way, we measured five basic emotions 

(anger, disgust, fear, sadness, and happiness). We also used one item to assess the general 

valence of participants’ affective state (1 = very negative; 5 = very positive).  

Finally, we measured participants’ motivations and punishment behaviors. To 

measure motivations, we slightly adapted four items from previous work (Molho et al., 2017) 

assessing tendencies to physically (“I felt like physically intervening to stop the offender”) or 

verbally (“I felt like yelling at or arguing with the offender”) confront the offender, and to 

negatively gossip about (“I felt like sharing negative information about the offender to 

others”) or socially exclude (“I felt like excluding the offender from my social interactions in 

the future”) the offender. These items were rated on 5-point Likert scales (1 = completely 
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disagree; 5 = completely agree). To measure behaviors, we asked participants to indicate 

their agreement (binary scale: Yes or No) with three statements about how they actually 

reacted to the offender’s behavior. We measured (1) direct confrontation (“I confronted the 

offender about his/her behavior.”), (2) gossip (“I told someone else about this behavior when 

the offender was absent.”), and (3) social avoidance (“I avoided social contact with the 

offender.”). Finally, we included an open-ended question where participants could describe in 

detail how they behaved in response to the violation. 

Follow-up phase. In the follow-up phase, we presented participants with each of the 

descriptions of norm violations that they had reported in the two weeks of the diary phase. 

We instructed them to read these descriptions (along with some additional information they 

had provided on the offender, i.e., their relationship type and the offender’s gender) and to 

answer additional questions about them (i.e., emotional closeness and WTR toward the 

offender, emotions, general affective state). Then, we presented participants with the 

descriptions they gave about their punishment responses to each of the violations from the 

diary phase. We instructed them to answer questions concerning what they did on the days 

after the violation. Then, we assessed participants’ punishment behaviors with the same items 

used in the diary phase, measuring: (1) direct confrontation, (2) gossip, and (3) social 

avoidance. We again included an open-ended question where participants could describe how 

they behaved on the days after the violation. 

Statistical Analyses. Data manipulation and analyses were performed in R and SPSS. 

Data exclusion procedures. We did not exclude any participants from the analyses, 

but we only analyzed data from completed diary and follow-up surveys. In some cases, due to 

technical reasons, participants were able to complete the same diary or follow-up survey 

more than once. When they did so, we retained the first response. This was either the most 

complete response or, in few cases, one of multiple incomplete responses. 
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Data analyses procedures. In all reported analyses, we used models that account for 

the hierarchical structure of our data (i.e., reports of violations nested within days, nested 

within subjects). When predicting punishment motivations (continuous DVs, rated on 5-point 

Likert scales), we used linear mixed models (ran via MIXED in SPSS) with random 

intercepts and slopes for days and subjects. When predicting punishment behaviors (binary 

DVs), we used binary logistic regression models (ran via Generalized Estimating Equations 

in SPSS), again nesting observations within days and subjects. In both types of models – 

MIXED and GEEs – we specified an autocorrelation matrix, to account for the fact that 

measures taken closer in time can be more correlated than measures taken further in time.  

In models including continuous IVs, we tested for relationships between punishment 

and both within-person centered variables and person-average variables. Further, in linear 

mixed models, we specified additional random intercepts and slopes for within-person 

centered variables (when IVs were continuous) and for binary IVs (without any 

transformation). Finally, given well-established sex differences in direct aggression (Archer, 

2004), we controlled for participant gender in all analyses. 

Results 

Which punishment strategies do people use in daily life? Existing theories propose 

that costly punishment (Fehr & Fischbacher, 2003; Fehr & Gächter, 2002), gossip (Beersma 

& Van Kleef, 2011, 2012; Milinski, 2016; Wu et al., 2016a, 2016b), and social exclusion 

(Feinberg et al., 2014) represent key strategies for promoting cooperation. The few field 

studies on punishment further suggest that low-cost strategies, such as withholding benefits, 

may be more frequent than costly, confrontational ones (Balafoutas et al., 2014, see also 

Guala, 2012). So far, observations in the field mostly speak to punishment in interactions 

between strangers (Balafoutas et al., 2014, 2016; Baumert et al., 2013). What are the 
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strategies people use to address violations within various relationships—family, friendship, 

work—in their daily life? 

 

Figure 6.1. (A) Participants’ endorsement of distinct punishment motivations in daily 

assessments. The four motivations were physical confrontation (“I felt like physically 

intervening to stop the offender.”), verbal confrontation (“I felt like yelling at or arguing with 

the offender.”), gossip (“I felt like sharing negative information about the offender to 

others.”), and exclusion (“I felt like excluding the offender from my social interactions in the 

future.”). (B) Percentages of violations in daily assessments and (C) in follow-up assessments 

to which participants responded with each type of punishment behaviors. The three behaviors 

were confrontation (“I confronted the offender about his/her behavior.”), gossip (“I told 

someone else about this behavior when the offender was absent.”), and avoidance (“I avoided 

social contact with the offender.”). 

 

Daily punishment motivations. Figure 6.1(A) shows the distributions of participants’ 

motivations to punish offenders in daily life. To test whether the strength of participants’ 

motivation to punish offenders varied across different types of punishment, we ran a linear 

mixed model with punishment type (physical confrontation, verbal confrontation, gossip, and 

social exclusion), participant gender, and the participant gender × punishment type 



DIRECT AND INDIRECT PUNISHMENT IN DAILY LIFE 145 
 

 

interaction predicting punishment motivations. Across all daily reports of norm violations (k 

= 1236), the strength of participants’ motivations to punish varied depending on the type of 

punishment, F(3, 2537.27) = 111.19, p < .001. Overall, participants endorsed motivations to 

punish indirectly (via gossip: M = 2.82, SD = 1.24; social exclusion: M = 2.79, SD = 1.37) 

more so than motivations to punish directly (physical: M = 2.13, SD = 1.18; verbal: M = 2.45, 

SD = 1.28). Participants endorsed less physically confrontational motivations compared to all 

other types of motivations (all ps < .001). Further, their endorsement of verbally 

confrontational motivations was lower compared to gossip and social exclusion (both ps < 

.001). There was no difference in motivations to gossip and socially exclude offenders. 

Detailed results from Bonferroni-corrected, pairwise comparisons are presented in Table 

S6.1. Finally, the overall effect of gender on endorsed punishment motivations was non-

significant (p = .786), and it was not moderated by punishment type (p = .792). 

Daily punishment behaviors. Figure 6.1(B) shows the frequencies of punishment 

behaviors in daily assessments. To test whether the frequency of punishment varied 

depending on the type of behavior, we used GEEs with punishment type (confrontation, 

gossip, and social avoidance), participant gender, and the participant gender × punishment 

type interaction predicting punishment behaviors. Across all violations (k = 1236), the odds 

of punishment indeed varied across different types of behavior, Wald χ2(2) = 27.64, p < .001. 

Participants were more likely to gossip (in 44.1% of events) rather than directly confront (in 

35.4% of events; OR = 1.33, p = .001) and avoid offenders (in 34.8% of events; OR = 1.45, p 

< .001). There was no main effect of participant gender (p = .612), but there was a participant 

gender × punishment type interaction (p = .018). Overall, women were less likely than men to 

directly confront offenders (b = -0.33, p = .007). Planned contrasts showed that, compared to 

direct confrontation, women were more likely to gossip (OR = 1.13, p = .006) and social 

avoid (OR = 1.09, p = .019) offenders. 
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We re-ran analyses only for events in which participants were present (k = 879). As 

above, the frequency of punishment varied across different types of behavior, Wald χ2(2) = 

12.63, p = .002. When participants were physically present, and thus able to directly confront 

offenders, gossip (45.9% of events) and confrontation (42.6% of events) were equally likely 

(p = .658), and both were more likely than avoidance (37.4% of events; gossip-avoid: OR = 

1.37, p = .001; confront-avoid: OR = 1.31, p = .018). 

Follow-up punishment behaviors. Figure 6.1(C) shows the frequencies of different 

punishment behaviors in the follow-ups, which were completed 7-14 days after daily norm 

violations took place. 

To test whether the frequency of punishment varied depending on the type of 

behavior, we used GEEs with punishment type (confrontation, gossip, and social avoidance), 

participant gender, and the participant gender × punishment type interaction predicting 

punishment behaviors in the follow-ups. Again, the odds of punishment varied depending on 

the type of behavior (k = 929, Wald χ2(2) = 145.81, p < .001), such that gossip (in 45.4% of 

events) was more likely compared to confrontation (in 24.9% of events; OR = 2.53, p < .001) 

and avoidance (in 27.9% of events; OR = 2.18, p < .001). The effect of gender was non-

significant (p = .437), and it was not moderated by punishment type (p = .978). 

In sum, participants endorsed higher gossip and social exclusion motivations compared 

to physically or verbally confrontational ones. Consistently, gossip was the most frequent 

response to norm violations in daily life, but direct confrontation was just as likely when 

immediate intervention was possible (i.e., when participants were physically present). When 

focusing on violations in which participants were present, both direct confrontation and 

gossip were more prevalent than social avoidance responses. 

Are people sensitive to the benefits of adjusting others’ behavior in daily life? To 

examine the proposition that people condition their punishment strategies on the potential 
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benefits of adjusting others’ behavior, we tested whether the use of direct and indirect 

punishment varied depending on participants’ valuation of offenders (welfare tradeoff ratio; 

WTR). In the Supplementary Information, we also report results on the relations between 

emotional closeness toward offenders and distinct punishment strategies; the pattern of 

findings is virtually the same as the one between WTR and punishment, presented below.  

WTR and punishment motivations. We ran a linear mixed model with punishment type 

(physical confrontation, verbal confrontation, gossip, and social exclusion), participant 

gender, WTR, and the interactions between participant gender × punishment type and WTR × 

punishment type, predicting punishment motivations. Consistent with predictions, 

participants’ valuation of offenders differentially related to distinct punishment motivations, 

F(3, 4253.25) = 19.92, p < .001. Specifically, participants were less motivated to punish 

offenders whom they valued more, and this negative relation was stronger for motivations to 

socially exclude offenders compared to all other motivations (all ps ≤ .001). More details are 

presented in the Supplementary Information and in Table S6.2. 

WTR and punishment behaviors. We used GEEs with punishment type, participant 

gender, WTR, and the interactions between participant gender × punishment type and WTR × 

punishment type, predicting punishment behaviors. Consistent with findings above, the value 

participants assigned to offenders differentially related to distinct punishment behaviors, 

Wald χ2(2) = 74.42, p < .001. When participants valued offenders more, they were more 

likely to engage in directly confrontational behaviors (b = 0.16, p < .001), whereas they were 

less likely to gossip (b = -0.09, p < .001) or engage in social avoidance (b = -0.14, p < .001; 

see Supplementary Information for additional details). 

Together, these results support the idea that gossip and social exclusion are more 

frequently deployed against less-valued offenders, whereas direct confrontation is more 

frequently used against highly-valued offenders. Findings so far are thus consistent with the 
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view that people up-regulate their punishment when there is more to gain from adjusting 

offenders’ behavior. To further probe this proposition, we tested whether participants’ use of 

direct and indirect punishment strategies varied depending on the self-relevance of violations.  

Victim of offenses and punishment motivations. We ran a linear mixed model with 

punishment type, participant gender, and a variable coding the victim of offenses (1 = self; 2 

= other) as predictors of punishment motivations. The model also included the interactions 

between participant gender × punishment type and victim × punishment type. Results showed 

that there was no effect of the victim of offenses on motivations (p = .174), indicating that 

participants similarly endorsed different types of motivations to punish offenders, irrespective 

of whether they were the victims or mere observers of violations. 

Victim of offenses and punishment behaviors. We then used GEEs with punishment type, 

participant gender, victim, and the interactions between participant gender × punishment type 

and victim × punishment type, predicting punishment behaviors. Consistent with predictions, 

participants engaged in different types of punishment behaviors depending on the self-

relevance of norm violations, Wald χ2(2) = 19.97, p < .001. Being personally victimized by 

violations was associated with a substantial increase in direct confrontation (b = 1.07, p < 

.001). Indeed, when participants were the victims of violations, compared to being observers, 

they were more likely to confront rather than gossip about (OR = 1.86, p < .001) or avoid 

offenders (OR = 1.92, p < .001; see Supplementary Information for additional details).  

In sum, participants’ motivations to punish seem unaffected by the self-relevance of 

violations. However, we find that people are much more likely to follow through with 

punishing offenders—especially with directly confronting them—when they are personally 

victimized by violations. 

Are people sensitive to the risks of retaliation in daily life? To test the proposition 

that people condition their punishment strategies on the risks associated with potential 
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retaliation from offenders, we first examined whether participants’ punishment strategies 

varied depending on the severity of offenses, assessed via items measuring the moral 

wrongness and harmfulness of violations. Below, we report results on the relations between 

moral wrongness and punishment and mention where these results differ when considering 

judgments of harmfulness instead. Detailed results on the relations between harmfulness and 

punishment are described in the Supplementary Information.  

Moral wrongness and punishment motivations. To test whether the strength of 

participants’ endorsed motivations varied depending on the type of punishment, we ran a 

linear mixed model with punishment type, participant gender, moral wrongness, and the 

interactions between participant gender × punishment type and moral wrongness × 

punishment type, predicting punishment motivations. 

Consistent with predictions, situational variation in moral wrongness differentially 

related to distinct punishment motivations, F(1, 4008.72) = 3.92, p = .0084. Specifically, 

judgments of moral wrongness were more strongly, positively associated with social 

exclusion, compared to all other motivations (all ps < .01). More details on this model are 

presented in the Supplementary Information and in Table S6.4. 

Moral wrongness and punishment behaviors. Further, we used GEEs with punishment 

type, participant gender, moral wrongness, and the participant gender × punishment type and 

moral wrongness × punishment type interactions predicting punishment behaviors. Consistent 

with findings above, situational variation in moral wrongness differentially related to distinct 

punishment behaviors, Wald χ2(2) = 20.62, p = < .0015. When responding to more morally 

                                                           

 

 
4 This was not the case when considering harmfulness. Instead, harmfulness was associated with 

stronger punishment motivations across the board (see Supplementary Information). 

5 This was also not the case when considering harmfulness. Instead, harmfulness was associated with 

increased odds of punishment, irrespective of the type of behavior (see Supplementary Information). 
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wrong violations, participants were more likely to socially avoid offenders (b = .25, p = .001) 

or gossip about them (b = .23, p = .001), but less likely to confront them (b = -0.15, p = .034; 

see Supplementary Information for additional details). 

Together, results present here support the idea that severe violations are met with more 

gossip and social exclusion, whereas direct confrontation appears less likely in the face of 

severe violations. Thus, we find evidence that people consider the costs of potential 

retaliation when deciding how to punish offenders. To more directly test the proposition that 

punishment is fine-tuned to information about offenders’ ability to retaliate, we next 

examined how relative power is associated with direct and indirect punishment strategies. 

Power and punishment motivations. We ran a linear mixed model with punishment type, 

participant gender, perceived power, and the interactions of participant gender × punishment 

type and perceived power × punishment type, predicting punishment motivations.  

Results showed that participants’ power relative to offenders was differentially 

associated with distinct punishment motivations, F(1, 4247.63) = 2.75, p = .041. When 

participants had lower power, they reported stronger motivations to socially exclude 

offenders (b = -0.16, p = .002). The negative relations of power with verbal confrontation and 

gossip motivations were of similar strength, but the association between power and 

motivations to physically confront offenders was much weaker (p = .011; see Supplementary 

Information and Table S6.6). 

Power and punishment behaviors. We ran GEEs with punishment type, participant 

gender, perceived power, and the interactions between participant gender × punishment type 

and perceived power × punishment type, predicting punishment behaviors.  

Consistent with findings above, participants’ power relative to offenders was 

differentially associated with distinct punishment behaviors, Wald χ2(2) = 42.19, p < .001. 

Specifically, when participants had lower power, they were more likely to gossip about (b = -
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0.17, p = .022) or avoid offenders (b = -0.16, p = .040), but they were less likely to confront 

them (b = 0.48, p < .001). Having higher power was instead associated with higher odds of 

direct confrontation, compared to gossip (OR = 1.91, p < .001) and to social avoidance (OR = 

1.89, p < .001; see Supplementary Information for additional details).  

In sum, findings here support the idea that low-power individuals use gossip and social 

exclusion to deter cheating or exploitation by the powerful, whereas high-power individuals 

use more confrontational strategies of punishment.  

Are direct and indirect punishment motivated by distinct emotions? Finally, we 

examined whether anger and disgust differentially relate to distinct punishment strategies. 

Anger, disgust, and punishment motivations. We first ran a linear mixed model with 

punishment type, participant gender, anger and disgust as predictors of punishment 

motivations. The model also included the interactions between participant gender × 

punishment type, anger × punishment type, and disgust × punishment type.  

Results showed that situational changes in anger did not differentially relate to distinct 

punishment motivations, F(1, 4277.69) = 2.17, p = .089. Instead, anger was associated with 

stronger motivations to punish, across the board, F(1, 372.55) = 67.16, p < .001. Feelings of 

disgust though were differentially associated with distinct punishment motivations, F(1, 

4166.67) = 3.79, p = .010. When participants felt more disgust, they reported stronger 

motivations to gossip about and exclude offenders, compared to physically confronting them 

(for both contrasts, ps < .01). Disgust did not differentially relate with motivations to 

physically and verbally confront offenders (p = .483). Results remained virtually the same 

when controlling for participants’ general affective state (i.e., negative versus positive affect). 

More details are presented in the Supplementary Information and in Table S6.7. 

Anger, disgust, and punishment behaviors. We then ran GEEs with punishment type, 

participant gender, anger, disgust, and the interactions between participant gender × 
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punishment type, anger × punishment type, and disgust × punishment type predicting 

behaviors.  

As before, situational changes in anger did not differentially relate to distinct 

punishment behaviors (p = .185); anger was instead associated with an overall increase in 

punishment, Wald χ2(1) = 7.62, p = .006. In contrast, disgust was differentially associated 

with distinct punishment behaviors, Wald χ2(2) = 11.43, p = .003. When participants felt 

more disgust, they were more likely to gossip (OR = 1.32, p = .001) and avoid offenders (OR 

= 1.20, p = .046), compared to directly confronting them. This pattern remained virtually 

unchanged when controlling for general affect. More details on these results are presented in 

the Supplementary Information.  

In total, we found evidence that anger positively relates to both direct and indirect 

punishment, but we observed stronger relations of disgust with indirect strategies of gossip 

and social exclusion, rather than direct confrontation.  

Discussion 

This study set out to document people’s direct and indirect punishment of norm 

violations in natural settings. Consistent with theory and evolutionary models (Boyd & 

Richerson, 1992; Boyd et al., 2003; Nowak, 2006), as well as experimental studies (Fehr & 

Fischbacher, 2003; Fehr & Gächter, 2002; Feinberg et al., 2014; Rockenbach & Milinski, 

2006; Wu et al., 2016), we observed widespread use of various strategies to punish offenders, 

including direct confrontation, gossip, and social exclusion. Overall, gossip was the most 

frequent response to norm violations, although confrontation was just as likely when 

immediate intervention was possible. In this latter case, both direct confrontation and gossip 

were more prevalent than avoidance and this may reflect the differential costs and benefits of 

these strategies. While confrontation is characterized by its immediacy and effectiveness in 

changing offenders’ behavior, gossip is characterized by its potential to affect offenders’ 



DIRECT AND INDIRECT PUNISHMENT IN DAILY LIFE 153 
 

 

reputation without harming one’s relationship with them. Thus, avoidance may be least 

prevalent because it is both: (a) less beneficial than confrontation in terms of changing others’ 

behavior and (b) more costly than gossip in terms of missed interaction opportunities or 

damage to one’s relationship with offenders. 

While it is theoretically plausible that, upon detecting norm violations, people use 

multiple distinct punishment strategies in an unconditional manner, our findings instead 

suggest that direct and indirect punishment are highly context-dependent. In our study, people 

were more likely to punish violations that personally victimized them, compared to someone 

else, and especially so via direct confrontation (Pedersen et al., 2018; Molho et al., 2017; cf. 

Hofmann et al., 2018). Further, people did not unconditionally increase all punishment in 

proportion to the severity of offenses (cf. Fehr & Gächter, 2002; Hofmann et al., 2018). 

Instead, they selectively up-regulated gossip and social avoidance, rather than direct 

confrontation, when responding to severe violations (Balafoutas et al., 2016). Together, these 

findings provide support for the idea that punishment is deployed in ways that promote 

punishers’ interests (Krasnow et al., 2012, 2016; Sell et al., 2009). However, they are less 

consistent with ‘altruistic punishment’ accounts (Fehr & Fischbacher, 2003; Fehr & Gächter, 

2002), according to which punishment serves to uphold group norms and may thus be 

insensitive to the self-relevance of offenses or to the costs of intervention. 

Further, findings support the idea that one important function of punishment is to 

deter future transgressions (Krasnow et al., 2012; Sell et al., 2009; cf. Raihani & Bshary, 

2019). Consistent with theory on the recalibrational functions of anger and aggression (Sell et 

al., 2009), people in our study were more likely to directly punish offenders whom they 

valued highly (McCullough et al., 2013; Pedersen et al., 2019) and from whom they could 

potentially accrue more future benefits. Further, people were more likely to confront 

offenders when they had a power advantage and thus a greater ability to adjust others’ 



DIRECT AND INDIRECT PUNISHMENT IN DAILY LIFE 154 
 

 

behavior (Chierchia et al., 2017; Gordon & Lea, 2016; Molho, Balliet, & Wu, 2019), whereas 

they used more indirect strategies when they felt powerless (Boehm, 1993, 2009).  

Finally, when people in our study experienced more anger, they responded with more 

punishment across the board. In contrast, when they experienced more disgust toward 

offenders, they consistently deployed more indirect, rather than direct, punishment. These 

findings partially support socio-functional accounts of moral emotions (Fischer & Roseman, 

2007; Hutcherson & Gross, 2011; Molho et al., 2017), according to which anger and disgust 

toward offenders are associated with unique antecedents (e.g., appraisals) and functional 

consequences (e.g., aggressive tendencies). More specifically, findings support recent theory 

proposing that disgust motivates social distancing from offenders and efforts to recruit 

punishment from others (DeScioli & Kurzban, 2013; Tybur et al., 2013). 

On the whole, this study provides evidence that people deploy direct and indirect 

punishment in a conditional manner, depending on (a) the benefits of changing offenders’ 

behavior, (b) the risks of receiving retaliation, and (c) their underlying emotional states. This 

evidence has implications for theoretical models on the evolution of cooperation and on the 

enforcement and spread of norms. Specifically, findings suggest that modeling work would 

benefit from considering variation in (a) distinct punishment strategies and (b) contextual 

factors that relate to punishment, including power dynamics, social network properties, and 

the costliness of non-cooperation. More generally, findings highlight that not all punishments 

are created equal. Experimental studies have often subsumed different strategies under the 

umbrella of ‘costly punishment’ but, in daily life, punishment of norm violations takes a 

multitude of forms. Considering the antecedents of various forms of punishment can help 

explain long-observed phenomena—such as limited bystander intervention in the face of 

severe offenses—and address new challenges—such as the widespread use of social media as 

outlets for moral outrage and indirect punishment. 
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In human social life, we see abundant examples of successful cooperation—be it in 

mundane, everyday acts of support, collaboration, and solidarity or in large-scale, collective 

accomplishments across diverse domains, including scientific endeavors. We also see cases 

in which cooperation breaks down—from daily instances of misunderstanding and aggression 

to large-scale challenges, including what is arguably the most pressing issue of our time: 

climate change and environmental degradation. A long tradition of research on cooperation 

has dealt with exactly this problem, attempting to identify mechanisms that can promote 

contributions to collective goods and thus help avert what has been coined ‘the tragedy of the 

commons’ (Hardin, 1968; Ostrom, 2015; Rand & Nowak, 2013; Van Lange et al., 2014).  

This dissertation contributes in multiple ways to our understanding of cooperation and 

the mechanisms that allow cooperation to emerge and stabilize. First, acknowledging the 

diversity of interdependent situations that people can experience, Chapter 3 maps prevalent 

patterns of interdependence in the daily lives of individuals and romantic couples, and 

examines how people’s understanding of interdependence across multiple dimensions relates 

to cooperation in the lab and in the field (Chapter 3). Second, considering the pervasiveness 

and consequences of asymmetric power in social interactions, multiple empirical chapters 

examine how variation in power relates to cooperation (Chapter 3), as well as different 

strategies to promote cooperation (Chapter 4) and to punish norm violations (Chapter 6). 

Third, acknowledging the fundamental role of intuitive, affective processes in motivating 

punishment of norm violations, two empirical chapters examine how anger and disgust 

differentially relate to direct, confrontational punishment versus more indirect punishment, 

via gossip and social exclusion (Chapters 5 & 6). Finally, Chapter 6 further probes the 

distinction between direct and indirect strategies to punish wrongdoers and investigates how a 

host of factors—including the severity and self-relevance of violations, and the interpersonal 

value of offenders—influence punishment in daily life. In what follows, I first provide a more 
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detailed overview of the empirical findings of Chapters 3–6, then discuss broader theoretical 

implications of this research program, and conclude by drawing directions for future work on 

cooperation and punishment. 

Overview of Empirical Findings 

 Interdependence and cooperation in daily life. In the first part of this dissertation, I 

examined how variation in interdependence—objective and subjective—relates to 

cooperation and strategies to promote cooperation, in controlled, experimental settings and in 

ecologically valid, daily life situations. Chapter 3 used an intensive, experience sampling 

approach combined with a multidimensional model of interdependence to study (a) how 

people perceive mutual dependence, conflict, and power in their daily lives and (b) how their 

perceptions of interdependence along multiple dimensions relate to cooperation in the lab and 

in the field. Findings revealed considerable variability in people’s perceptions of daily 

interdependence, most of which was due to situational variation rather than individual 

differences (see also Study 6 in Gerpott et al., 2018). These results are consistent with 

previous work, which documented substantial variation in perceptions of conflict across 

situations, using a different measure (i.e., mental templates measure; Halevy & Phillips, 

2015). That said, findings from Chapter 3 also showed that a specific pattern of 

interdependence was most prevalent in daily social interactions. Individuals and romantic 

couples tended to perceive social situations as being relatively benign (rather than 

competitive; Halevy et al., 2012), involving moderate mutual dependence, low conflict, and 

symmetric power. In situations that people experienced together, as romantic partners, there 

was strong agreement in perceived interdependence, suggesting that perceptions of 

interdependence track some objective reality (see Balliet et al., 2017; Rauthmann, Sherman, 

& Funder, 2015). Observed patterns of mutual dependence, conflict, and power were rather 



GENERAL DISCUSSION  158 
 

 

stable across interaction partners, although there were some clear exceptions, such as power 

asymmetries mostly occurring in interactions with supervisors.  

Consistent with predictions and previous research (Gerpott et al., 2018; Halevy et al., 

2012; Roberts, 2005; Weimann et al., 2014), perceptions of mutual dependence were 

positively associated with cooperation, whereas perceptions of conflict were negatively 

associated with cooperation, both in daily life situations and in incentivized economic games 

in the laboratory. In these latter experimental situations, (accurate) perceptions of conflict 

mediated the effects of objective conflict on cooperation. Finally, perceived conflict in daily 

life resembled perceived conflict in some of the most benign experimental situations—i.e., 

the Stag Hunt and Maximizing Difference games—that involve moderate to highly 

corresponding interests. Still, much of the variation in perceptions of daily interdependence 

was not captured by any of the fundamental games we considered. Together, these findings 

are relevant to identifying strategies that promote cooperation in natural settings. They 

suggest that future work can benefit from considering a broader diversity of interdependent 

situations—encompassing the diversity experienced in daily life—and show that solutions to 

coordination problems (i.e., problems resembling Stag Hunt games; Rusch & Luetge, 2016; 

Skyrms, 2004) deserve more research attention. 

 Power and cooperation in social interactions. Multiple chapters of this dissertation 

focused on power (i.e., asymmetric dependence; Kelley et al., 2003)—a fundamental 

dimension of interdependence, with widespread consequences for cognition, emotions, and 

social behaviors (Galinsky et al., 2015; Fiske, 2010; Sturm & Antonakis, 2015). Consistent 

with previous work studying power in everyday life (Smith & Hofmann, 2016), findings from 

Chapter 3 suggested that power asymmetries are common in some contexts, such as 

supervisor–supervisee relationships, but they are not overall frequent in people’s daily 

interactions. In contrast with experimental work suggesting detrimental effects of power on 
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cooperation (Bendahan et al., 2015; De Cremer & Van Dijk, 2005), perceptions of power 

were not associated with own and others’ cooperation in daily life—at least not when 

controlling for other fundamental dimensions of interdependence (i.e., perceived mutual 

dependence and conflict of interests). Nevertheless, exploratory analyses (see Supplementary 

Information for Chapter 3) suggested that high power may exacerbate the negative effects of 

conflict on cooperation. Together, these findings highlight the value of a multidimensional 

approach to interdependence, which contributes to (a) disentangling the unique associations 

of mutual dependence, conflict, and power with social behaviors and (b) examining how 

perceptions of interdependence across multiple dimensions can together explain unique 

variance in cooperation. That said, evidence from daily life interactions in Chapter 3 was 

correlational and cannot be used to draw strong conclusions about how interdependence 

causally affects cooperation. 

In Chapter 4, I attempted to address this shortcoming of correlational research by 

conducting two experimental studies testing the effects of power on cooperation and on 

strategies to promote cooperation. Both studies manipulated individuals’ objective power, by 

providing or restricting access to a resource in a unilateral allocation task (i.e., a dictator 

game), and tested the effects of power on cooperative decisions in a social dilemma (i.e., a 

repeated public goods game). With the use of novel, web-based software (SoPHIE; Hendriks, 

2012), participants were monitored while making consequential decisions within real-time 

dyadic and group interactions. Consistent with findings in daily life interactions (Chapter 3), 

objective, manipulated differences in power had no effect on cooperation. One possible 

explanation for this null finding is that power was manipulated externally (i.e., separately 

from the task in which cooperative decisions were made). Such a manipulation may not be 

strong enough to produce differences in cooperation, like those observed in other 

experimental studies (Bendahan et al., 2015; De Cremer & Van Dijk, 2005). Another 
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possibility, based on findings from daily interactions (Chapter 3), is that power only has 

detrimental effects on cooperation when there is a strong conflict of interests (see also, Greer, 

Van Bunderen, & Yu, 2017). While both studies in Chapter 4 focused on cooperation in 

social dilemmas, the degree of conflict in these experimental situations was relatively low 

(for a detailed discussion of this issue, see Weimann et al., 2014). Future research can address 

both these possibilities by (a) comparing how internal versus external power manipulations 

influence cooperation and (b) testing whether objective power differences have different 

effects on cooperation in social dilemmas with varying degrees of conflict. 

Power and the use of different punishment strategies. In Chapter 4, I further 

examined how objective differences in power affect strategies to promote cooperation in 

social dilemmas. Based on considerations of the risks and benefits associated with distinct 

strategies to promote cooperation, it was expected that (a) high-power individuals may be 

more willing to use costly punishment to deter non-cooperation—because they can afford the 

risks of potential retaliation (Chierchia et al., 2017; Cummins, 2005; Sell et al., 2009)—

whereas (b) low-power individuals may be more inclined to gossip—to avoid these same 

risks (Boehm, 1993, 2009). However, findings did not provide support for these predictions: 

across two experimental studies, power had no effect on the use of punishment and gossip to 

promote cooperation in a social dilemma. As discussed earlier, though, these findings may be 

partly explained by the specifics of the experimental design used in Chapter 4. In this design, 

although high- and low-power individuals had differential access to a valued resource, they 

had the same objective means to enforce cooperation—that is, they did not vary in their 

punishment power (Bone et al., 2015; De Cremer & Van Dijk, 2009). Under these conditions, 

low-power individuals thus had sufficient means to retaliate against high-power individuals 

and they could also use punishment to counteract their disadvantaged position (i.e., to reduce 

the relative advantage of high-power others; see Raihani & Bshary, 2019). Another limitation 
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of the studies in Chapter 4 was that they manipulated power by randomly assigning 

participants to favorable or unfavorable positions in an abstract resource allocation task. In 

more ecologically valid situations, however, power asymmetries are based on multiple, non-

arbitrary features, such as physical strength (Sell et al., 2009) or expertise (Cheng et al., 

2013; Henrich & Gil-White, 2001). 

In Chapter 6, I aimed to address these concerns regarding (a) the artificiality of 

manipulating power in relatively abstract, experimental tasks and (b) the potential multiple 

bases of power (Cheng et al., 2013; French & Raven, 1959; Henrich & Gil-White, 2001). To 

do so, I conducted a study assessing people’s perceptions of power in ecologically valid 

situations, experienced in daily life, and examined the associations between power and 

distinct punishment strategies of direct confrontation, gossip, and social avoidance. Findings 

in these natural settings suggested that people indeed condition their punishment strategies on 

the power they possess relative to offenders (Chierchia et al., 2017; Cummins, 2005; Gordon 

& Lea, 2016; Sell et al., 2009). Consistent with the idea that high-power individuals can 

afford the risk of potential retaliation, increases in perceived power were associated with a 

higher likelihood of directly confronting offenders. In contrast, consistent with the idea that 

low-power individuals are more sensitive to retaliation risks, decreases in perceived power 

were associated with a higher likelihood of indirectly punishing norm violations, via gossip 

and social avoidance.  

 Antecedents of direct and indirect punishment. In the second part of this 

dissertation, I examined how multiple factors—relational, situational, and emotional—relate 

to direct and indirect punishment tendencies in response to hypothetical norm violations and 

naturally occurring, real-life transgressions. Chapter 5 used multiple vignette studies and re-

analyzed data from a large, experience sampling study (the ‘Morality in Everyday Life’ 

dataset; Hofmann et al., 2014) to investigate (a) the role of two other-condemning 
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emotions—anger and disgust—in motivating direct and indirect punishment of moral 

violations, (b) the effects of the self-relevance of moral violations on anger and disgust, and 

on associated punishment tendencies, and (c) the possibility that anger and disgust 

differentially mediate the effects of self-relevance on distinct tendencies to punish offenders. 

In these studies, violations of norms across multiple moral domains elicited a mixture of 

emotions, and typically stronger anger (see Kollareth & Russell, 2017; Landmann, & Hess, 

2018; Royzman et al., 2014), followed by disgust (although this pattern was reversed in daily 

life; Hofmann et al., 2014). At the same time, anger and disgust responses could be 

differentiated on the basis of unique antecedents and consequences. Consistent with previous 

work linking anger with approach and attack responses (Carver & Harmon-Jones, 2009; 

Fischer & Roseman, 2007), anger was associated with high-cost, direct punishment 

tendencies. Further, supporting views of moral disgust as coordinating condemnation among 

third parties (Kupfer & Giner-Sorolla, 2017; Tybur et al., 2013), disgust was instead 

associated with lower-cost, indirect punishment tendencies. 

Further, findings from Chapter 5 indicated that people’s emotional experiences and 

associated punishment tendencies shifted depending on the costliness of moral violations to 

themselves (Hutcherson & Gross, 2011; Pedersen et al., 2018). Putting participants in the role 

of second-party victims of moral violations led to increases in anger, and to stronger 

motivations to directly punish offenders, via physical or verbal means. In contrast, putting 

participants in the role of third-party observers of moral violations led to increases in feelings 

of disgust. Second and third parties did not show different preferences to engage in indirect 

punishment. Nevertheless, the self-relevance of moral violations influenced indirect 

punishment partially via disgust, but not via anger, whereas it influenced direct punishment 

partially via anger, but not via disgust. Together, findings from Chapter 5 supported the idea 
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that people use direct and indirect punishment strategies—and more strongly experience the 

emotions motivating these strategies—in a context-sensitive manner. 

Chapter 6 further investigated the proposition that people deploy direct and indirect 

punishment in a way that is conditional to relational, situational, and emotional factors. 

Aiming to understand people’s decisions about when and how to punish, this chapter tested 

the idea that decision-rules guiding punishment should rely on (at least) two types of input. 

First, they should consider information regarding the benefits of punishment, including (a) 

the costliness of moral violations to the self (i.e., self-relevance) and (b) the value assigned to 

offenders as interaction partners (i.e., welfare tradeoff ratio). Second, they should consider 

information regarding the risks of counter-punishment, including (c) the severity of the 

already committed violation (i.e., moral wrongness) and (d) the means that offenders have 

available to counter-punish (i.e., power). Building on findings from Chapter 5, this study 

further tested the proposition that (e) other-condemning emotions should play a key role in 

motivating punishment, with anger and disgust uniquely motivating direct and indirect 

punishment strategies, respectively. To test these ideas, Chapter 6 relied on a longitudinal 

diary methodology, allowing to investigate direct and indirect punishment in response to 

norm violations occurring in ecologically valid, daily life settings.  

When examining how the self-relevance of norm violations related to punishment in 

daily life situations, findings revealed a discrepancy between people’s punishment 

motivations (i.e., what they felt like doing) and their behaviors (i.e., what they reported 

actually doing). Contrasting findings from vignette studies in Chapter 5, people reported 

similar motivations to punish offenders via direct (i.e., physical and verbal) and indirect 

means (i.e., gossip and social exclusion), irrespective of the costliness of norm violations for 

themselves. However, when looking at people’s punishment behaviors in daily life, findings 

instead showed that self-relevant offenses were overall met with stronger punishment 
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responses (Brauer & Chekroun, 2005; Hofmann et al., 2018; Pedersen et al., 2018). Further, 

consistent with results from Chapter 5, shifts in the self-relevance of norm violations were 

associated with larger increases in direct confrontation of offenders, compared to gossip and 

social avoidance behaviors. These latter findings provide support for the proposition that 

punishment functions (at least partly) to forward the self-interest of punishers (Krasnow et 

al., 2012, 2016). 

Further, Chapter 6 tested how anger and disgust relate to direct and indirect 

punishment of everyday norm violations—thus, attempting to replicate results from Chapter 5 

in more ecologically valid settings. Consistent with findings from other field research 

(Chaurand & Brauer, 2008; Hofmann et al., 2018), anger and disgust were positively 

associated with motivations to punish offenders and with actual punishment behaviors in 

daily life. Further, consistent with findings from Chapter 5, disgust was differentially 

associated with distinct punishment motivations and behaviors, such that it more strongly 

related with indirect punishment (i.e., gossip and exclusion) rather than direct confrontation 

(i.e., physical or verbal) of offenders (Hutcherson & Gross, 2011; Molho et al., 2017; Tybur 

et al., 2013). However, contrary to findings from vignette studies in Chapter 5, anger was not 

differentially associated with direct and indirect punishment in daily life. One possibility is 

that anger represents a necessary, but not sufficient, condition to shift individuals’ 

preferences toward directly confronting offenders. Alternatively, this finding can be seen as 

echoing other results from Chapter 5, which suggested that people use all available means to 

reprimand offenses that are costly to themselves, whereas they avoid high-cost punishment 

when addressing other-relevant offenses. In a similar vein, angry individuals seem to up-

regulate both direct and indirect punishment, whereas individuals who experience disgust 

seem to more selectively use low-cost punishment, while avoiding confrontation. 
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Finally, Chapter 6 considered two additional factors that can shift individuals’ 

willingness to engage in direct and indirect punishment: the valuation of their relationship 

with offenders (Delton & Robertson, 2016; McCullough et al., 2013) and their judgments of 

moral wrongness (Balafoutas et al., 2016; Hofmann et al., 2018). Consistent with the idea 

that people weigh the benefits of changing offenders’ behavior when deciding how to punish, 

participants were more motivated and more likely to directly confront offenders whom they 

highly valued (Pedersen et al., 2019). Instead, they were more likely to gossip about and 

socially exclude offenders that they valued less. Further, consistent with the idea that people 

weigh the risks of retaliation from offenders, participants were more likely to gossip and 

avoid (rather than directly confront) offenders who previously engaged in severe, morally 

wrong violations (Balafoutas et al., 2016). Together, findings from Chapter 6 provided strong 

support for the proposition that people use direct and indirect punishment in a context-

sensitive manner, based on their inferences about the situation they are in, their estimates of 

others’ relationship value, and the costs imposed by others’ offenses. 

Theoretical Implications  

Cooperation and punishment. The findings of this dissertation have two major 

implications for research on cooperation and punishment. First, most theoretical work 

modeling the evolution of cooperation has so far focused on a specific type of 

interdependence between agents, that involves highly conflicting interests (Axelrod, 1984; 

Axelrod, & Hamilton, 1981; Boyd & Richerson, 1988, 1992; Nowak & Sigmund, 1992). 

High conflict-of-interests situations, such as the Prisoner’s Dilemma, represent a strong 

challenge to cooperation and, thus, a particularly compelling case to study. That said, the 

patterns of interdependence that people commonly experience in real-life interactions are 

much more diverse. As shown in Chapter 3, perceptions of interdependence in daily life vary 

across multiple dimensions (Balliet et al., 2017; Gerpott et al., 2018), and this variation is 
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only partly captured by fundamental games—whether benign or competitive—used to study 

cooperation in experimental settings (Halevy et al., 2012; Halevy & Phillips, 2015). These 

findings suggest that future work would benefit from considering variability in 

interdependence across situations and relationships (Aktipis et al., 2018; Balliet et al., 2017), 

and across multiple interdependence dimensions. Specifically, evolutionary models can 

incorporate this diversity in at least three ways: (a) by examining how cooperation can 

emerge and stabilize under different interdependence structures, (b) by modeling variability 

in interdependence across iterations, such that agents experience shifts in interdependence 

structures (i.e., in the rules of the game; see Powers et al., 2016) over evolutionary time, and 

(c) by testing whether agents who can infer interdependence—and condition cooperation and 

punishment upon their inferences—outperform those who cannot. Recent agent-based models 

have provided some preliminary evidence for this latter idea, showing that strategies which 

consider interdependence—e.g., conflict or power—can outperform simpler strategies that 

are ignorant of interdependence (e.g., tit-for-tat, Dawkins, 2010; Fischer et al., 2013). 

Second, findings described in this dissertation point to the importance of considering 

individuals’ conditional use of direct and indirect punishment strategies to promote and 

sustain cooperation. Evolutionary models of direct reciprocity, indirect reciprocity, and 

partner choice suggest that multiple punishment strategies—including costly punishment, 

gossip, and social exclusion—can effectively promote cooperation (Aktipis, 2004; Boyd & 

Richerson, 1992; Nowak & Sigmund, 2005). Yet, little work has examined the decision-

making rules underlying individuals’ choices about when and how to punish. Conceivably, 

the psychology underlying punishment decisions could be designed to unconditionally deploy 

whichever punishment options are available, when cheating or other norm violations are 

detected. In contrast, findings here consistently show that people’s use of direct and indirect 

punishment is highly context-dependent, based on cues of (a) the benefits of changing others’ 



GENERAL DISCUSSION  167 
 

 

(future) behavior via punishment (Krasnow et al., 2012; Sell et al., 2009) and (b) the risks of 

receiving counter-punishment from norm violators and their allies (Nikiforakis, 2008; 

Nikiforakis & Engelmann, 2011). Future theoretical and experimental work could benefit 

from examining how variation in (a) the costs of deploying punishment (e.g., different fee-to-

fine ratios; Bone et al., 2015; De Cremer & Van Dijk, 2009); (b) the availability of different 

types of punishment strategies (i.e., direct versus indirect, see Chapters 5 & 6; Feinberg et al., 

2014; Rockenbach & Milinski, 2006; Wu et al., 2016a); and (c) the availability of reward 

alternatives (Balliet et al., 2011; Molenmaker, De Kwaadsteniet, & Van Dijk, 2014) may 

influence the use and consequences of punishment. Further, based on the findings described 

here, evolutionary models and experiments can test how contextual factors—including power 

dynamics and relations between individuals (e.g., alliances and enmities; Pietraszewski, 

2016)—affect the use of distinct punishment strategies to promote cooperation. 

Social functions of emotions. While the centrality of intuitive, affective processes in 

motivating punishment is uncontroversial (Chapman et al., 2009; Fehr & Gächter, 2002; 

Hofmann et al., 2018; Seip et al., 2014), there remains considerable debate regarding the role 

of distinct emotions in motivating responses to moral violations (Cameron et al., 2015; 

Chapman & Anderson, 2013; Fischer & Giner-Sorolla, 2016; Hutcherson & Gross, 2011). 

The second part of this dissertation directly informs this debate, by testing (a) equivalence 

accounts, which suggest that anger and disgust in response to moral violations reflect a 

common underlying state of outrage (Landy & Piazza, 2019; Nabi, 2002) and (b) socio-

functional accounts, which suggest that anger and disgust have distinct antecedents and 

consequences (Fischer & Roseman, 2007; Hutcherson & Gross, 2011). Findings from 

Chapter 5 provides support for a socio-functional accounts, suggesting that anger and disgust 

are context-specific and functionally specialized responses to immorality (Fischer & 

Roseman, 2007; Sell et al., 2009; Tybur et al., 2013). Consistent with previous work 
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(Hofmann et al., 2018; Hutcherson & Gross, 2011; Pedersen et al., 2018), results show that 

second-party victims of moral violations experience more intense feelings of anger, which 

then motivate stronger punishment responses. In contrast, disgust is more strongly 

experienced by third-party observers of moral violations, and it is consistently associated 

with more indirect punishment strategies, such as gossip and social avoidance (both in 

vignette studies and in daily life; Chapters 5 & 6; see also Tybur et al., 2019 for a laboratory 

replication of Study 4, Chapter 5).  

The observed link between disgust and behavioral avoidance does not necessarily 

entail that moral disgust motivates physical withdrawal from offenders, in the same way that 

pathogen disgust motivates physical avoidance of pathogens (as co-opt accounts of moral 

disgust would suggest, see Chapman & Anderson, 2013; Curtis & Biran, 2001; Kelly, 2014; 

Kupfer, 2017). Importantly, though, testing equivalence accounts of anger and disgust need 

not hinge on comparisons between disgust toward moral violations and disgust toward 

pathogen-relevant cues (Tybur, Molho, & Balliet, 2018; Tybur et al., 2019). Instead, the 

comparison of interest concerns anger and disgust (or other moral emotions; Fischer, 

Halperin, Canetti, & Jasini, 2018; Fischer & Roseman, 2007; Haidt, 2003; Hutcherson & 

Gross, 2011) elicited by similar cues of moral transgressions. Research focusing on this latter 

comparison has proven fruitful, showing that (a) anger uniquely responds to information 

about the harm caused by immoral acts whereas disgust uniquely responds to information 

about offenders’ moral character (Giner-Sorolla & Chapman, 2017); (b) anger is associated 

with a pattern of short-term conflict, but long-term reconciliation, whereas disgust (like 

contempt) has longer-lasting negative consequences (Fischer & Roseman, 2007; Simpson et 

al., 2006); and (c) anger uniquely communicates protest against harm to oneself whereas 

disgust communicates moral, other-oriented concerns (Kupfer & Giner-Sorolla, 2017). This 

work highlights the communicative functions of anger and disgust, suggesting that observers 



GENERAL DISCUSSION  169 
 

 

use emotional signals to infer expressers’ thoughts, motives, and expected action tendencies 

(Kupfer, 2017; Reed et al., 2012; Van Doorn et al., 2012). Pertinent to the research herein, an 

outstanding question is whether observers infer a higher likelihood of direct punishment from 

anger expressions, and a higher likelihood of indirect punishment from disgust expressions.  

Strengths, Limitations, and Directions for Future Research 

Alternative functions of punishment. Throughout this dissertation, I have described 

punishment as a tool to change others’ behavior in a way that promotes cooperation or the 

enforcement of moral norms. Findings described herein are generally consistent with the idea 

that punishment functions as a deterrent, aiming to adjust the behavior of offenders (Reed et 

al., 2014; Sell et al., 2009; Van Kleef et al., 2004) or a broader audience (Kurzban et al., 

2007), in a way that fits punishers’ interests (Krasnow et al., 2012, 2016). Specifically, 

findings suggest that individuals are more likely to directly punish highly-valued offenders—

whose behavioral adjustments can provide more future benefits—and also more likely to 

directly punish more morally wrong offenses—which may indicate potential recidivism (see 

Chapter 6). That said, punishment can serve the self-interest of punishers in multiple ways, 

including via enhancing their status and reputation (Barclay, 2006; dos Santos, Rankin, & 

Wedekind, 2010; dos Santos & Wedekind, 2015; Raihani & Bshary, 2015; see Raihani & 

Bshary, 2019, for a recent overview). For example, in the context of ultimatum games, 

punishers seem motivated to reject low offers in order to obtain a reputation as tough 

bargainers or to avoid a subordinate status (Declerck, Kiyonari, & Boone, 2009; Yamagishi et 

al., 2012). Other findings from Chapter 6 are indeed consistent with such alternative 

functions of punishment. Specifically, evidence that individuals are more likely to directly 

punish self-relevant (rather than other-relevant) violations is consistent with punishment 

aimed at retribution—that is, punishment at the service of defending one’s reputation, 

irrespective of changing offenders’ behavior (e.g., as in one-shot punishment games, Fehr & 
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Fischbacher, 2003; Yamagishi et al., 2012; cf. Jordan & Rand, 2019). Further, evidence that 

high-power (rather than low-power) individuals are more likely to directly punish offenders is 

consistent with punishment aimed at competition (Raihani & Bshary, 2019)—that is, 

punishment at the service of gaining relative advantage at the expense of subordinates. 

Considering these alternative functions of punishment may help explain why 

punishers are sometimes perceived as being trustworthy (Jordan et al., 2016; Patil, Dhaliwal, 

& Cushman, 2018), whereas at other times they are perceived as being aggressive (Raihani & 

Bshary, 2015, 2019). If observers infer that punishment is motivated by concerns about 

cooperation and equality, punishers can accrue significant reputational benefits (Barclay, 

2006; Jordan et al., 2016; cf. Patil et al., 2018). In contrast, if observers infer that punishment 

is motivated by concerns about self-interest or status, punishers can incur significant 

reputational costs (Eriksson et al., 2016, 2017). Clearly, verbal and nonverbal expressions of 

emotion can play a key role in communicating the underlying motives of punishers 

(McCullough & Reed, 2016; Reed et al., 2012). Coming back to the previous discussion of 

the social functions of emotions, disgust expressions can have reputational benefits for their 

expressers, if they are perceived as (genuine) signals of other-oriented concerns, whereas 

anger expressions can have reputational costs, if they are perceived as signals of self-oriented 

punishment (Eriksson et al., 2016; Kupfer & Giner-Sorolla, 2017). Future work can test 

whether inferences about punishers’ motives based on their emotional expressions indeed 

have reputational and other social consequences (e.g., downstream consequences on trust or 

reputation-based partner choice). 

Generalizability of findings. Throughout this dissertation, I have referred to human 

cooperation, the strategies that humans use to promote cooperation, and the information-

processing systems comprising a human psychology of cooperation and punishment. At their 

core, the phenomena that this dissertation aims to understand can be considered universal: 
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across human societies, individuals experience interdependence with others, they successfully 

cooperate, and they use similar punishment strategies to sustain cooperation (e.g., Boehm, 

2009; Dunbar, 2004; Fiske, 1992; Henrich et al., 2006; Milinski, 2016; Tomasello et al., 

2012). Nevertheless, there exists substantial cross-societal variation in levels of cooperation 

and in the use and effectiveness of punishment to promote cooperation (as measured in 

experimental games; Balliet & Van Lange, 2013b; Henrich et al., 2006; Marlowe et al., 2007, 

2010). Additionally, within societies, there is substantial variation in levels of cooperation 

and punishment based on individual factors, such as gender (Archer, 2004; Balliet, Li, 

Macfarlan, & Van Vugt, 2011) and socioeconomic status (Piff, Kraus, Côté, Cheng, & 

Keltner, 2010; Van Doesum, Tybur, & Van Lange, 2017). Thus, although the main focus of 

this dissertation does not lie in studying cross-cultural variation, it is important to consider (a) 

what are the populations that findings can generalize to and (b) what are the potential 

influences of culture on generalizing these findings (Rad, Martingano, & Ginges, 2018).  

With regards to the first point, all empirical chapters of this dissertation relied on 

samples recruited either in the Netherlands or in the United States. Thus, findings can be 

more safely generalized to the populations of these countries and, more broadly, to members 

of WEIRD societies (Western, Educated, Industrialized, Rich, and Democratic; Henrich, 

Heine, & Norenzayan, 2010). That said, the present dissertation deviates from an overreliance 

on student samples that has been typical in psychology and behavioral economics studies 

(Henrich et al., 2010; Rad et al., 2018). Chapters 3 and 6 were based on data from community 

samples of Dutch participants, that show substantial variability in terms of gender, age 

(range: 18-80 years), educational background, and socioeconomic status. Similarly, Chapters 

4 and 5 used data from samples of US participants recruited via Amazon MTurk, an online 

platform where workers are more diverse and representative of the US population compared 

to standard convenience samples (e.g., Berinsky, Huber, & Lenz, 2012; Paolacci & Chandler, 
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2010). Although there have been concerns about the use of MTurk to collect research data 

(e.g., concerns regarding participant attentiveness, Goodman, Cryder, & Cheema, 2013), 

recent papers suggest that Mturk workers have become more attentive over time, and that 

they may even be more attentive than traditional student samples (Hauser & Schwarz, 2016). 

Additionally, research shows that classic lab findings (and their effect sizes) replicate on 

MTurk (Arechar et al., 2018; Goodman et al., 2013), and that treatment effects are similar 

among Mturk and nationally representative samples (Coppock, 2018). 

With regards to the second point, and as discussed earlier, culture can have substantial 

effects on the patterns of interdependence that people experience, on the levels of cooperation 

they exhibit, and on their use of punishment strategies to promote cooperation. A promising 

direction for future research is to consider how cross-cultural variation in institutions—

defined as “human-devised mechanisms for generating the rules of social interactions” 

(Powers et al., 2016, p. 2)—may influence levels of cooperation and strategies of punishment. 

Institutions can alter the ‘rules of the game’ imposed by the laws of the physical environment, 

turning Hobbesian social dilemmas (where defection pays off) into games with corresponding 

interests (where cooperation pays off) (Powers et al., 2016; see also Henrich et al., 2010; 

Marlowe et al., 2007, 2010; Tomasello et al., 2012). Given that there is cross-cultural 

variability in institutions, people in different cultures may commonly experience different 

games or different patterns of interdependence, which may in turn shift levels of cooperation. 

In a similar vein, institutions may alter interdependence structures where competitive 

punishment (i.e., punishment aimed at increasing one’s relative advantage) pays off to 

interdependence structures where only deterrent punishment (i.e., punishment aimed at 

promoting cooperation) is advantageous (see Balliet & Van Lange, 2013b; Boehm, 2009; 

Raihani & Bshary, 2019; Wrangham, 2018). Future work can test these predictions by 

examining how cross-cultural differences in ecologies, institutions, and prevalent 
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interdependence structures relate to cooperation, and the use and effectiveness of punishment 

to promote cooperation.  

Concluding Remarks 

Understanding the mechanisms that can promote and sustain cooperation is key in 

solving some of the most important societal challenges of our time, including modern 

‘tragedies of the commons’ (Hardin, 1968; Ostrom, Burger, Field, Norgaard, & Policansky, 

1999). The punishment of non-cooperators—based on costly sanctions, but also more cost-

effective reputational systems—represents an important piece of the puzzle of achieving 

large-scale cooperation (Dunbar, 2004; Fehr et al., 2002; Henrich et al., 2006; Marlowe et al., 

2007; Milinski, 2016). The program of research described herein provides novel insights into 

the factors that underlie cooperation and the use of distinct punishment strategies to promote 

cooperation. Findings show that decisions to cooperate and to punish non-cooperators are 

dependent on (a) multiple features of interdependence—mutual dependence, conflict, and 

power—which may interact to promote or hinder cooperation; (b) various contextual cues, 

such as relationship dynamics and the costliness of non-cooperation for oneself, which may 

alter the costs and benefits of punishment; and (c) distinct emotional responses, such as anger 

and disgust, which appear to motivate different punishment responses to non-cooperation. To 

successfully promote cooperation, then, future work needs to better understand ‘the games 

people play’ in daily life and provide solutions that consider prevalent patterns of 

interdependence, relationship dynamics, and multiple available means of punishment. 
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Supplementary Information for Chapter 3 

Interdependence and Cooperation in Daily Life 

Zero-order correlations between dimensions of interdependence. We computed 

zero-order correlations between the three dimensions of interdependence in the IDL-I. 

Correlations were negligible for all dimensions (mutual dependence – conflict: 95% CI r = 

[.05, .09]; mutual dependence – power: r = [-.04, -.01]; conflict – power: [-.04, -.01]). 

Interactions between dimensions of interdependence. Measuring multiple 

dimensions of interdependence also allowed us to test interactions between mutual 

dependence, conflict, and power predicting cooperation. To assess whether interactions 

between dimensions of interdependence explained further variance in cooperation, we fitted 

additional models that included all interaction terms as fixed and random effects. We 

compared these against the main effects-only models using log likelihood ratio tests. For both 

self-reported own (Χ2(30) = 117.93, p < .001, ΔR2 = .03) and other’s cooperation (Χ2(30) = 

140.25, p < .001, ΔR2 = .03) in the IDL-I, the interaction terms explained about 3% of 

additional variance (Table S3.1). In the IDL-C, interaction terms were only added as fixed 

effects and explained about 4% of additional variance (Χ2(4) = 21.29, p < .001, ΔR2 = .04). 

For both DVs, we found significant interactions between conflict of interests and both mutual 

dependence and power alongside a main effect of conflict (Table S3.1). We generated 

Johnson-Neyman plots using the ‘jtools’ package (Long, 2018). These analyses show that 

increased conflict was more negatively associated with both own and others’ cooperation 

when mutual dependence was higher and when the actor held greater power (Figure S3.1). 
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Figure S3.1. Relationship between conflict of interests and own and other’s cooperation 

conditional on mutual dependence and power. Johnson-Neyman plots indicate the area of 

significance for conflict along the range of the moderating variable. Note that other’s 

cooperation has a negative relationship with other’s power.
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Table S3.1. Interaction between dimensions of interdependence and cooperation in daily life. Participants’ reported mutual dependence (MD), 

conflict of interests (C), and power (P) interact in predicting (a) self-reported own and others’ cooperation in daily life (individuals), and (b) 

partners’ perception of their own cooperation (couples). 

 Individuals Couples 

 
Other’s Cooperation Own Cooperation 

Partner’s Perception of 

Own Cooperation 

 b SE df t p b SE df t p b SE df t p 

Intercept 3.31 0.03 238.80 111.41 <.001 3.35 0.03 236.63 114.84 <.001 3.40 0.04 217.98 84.35 <.001 

Mutual 

Dependence 

0.01 0.02 170.58 0.51 .608 0.04 0.02 222.03 2.12 .036 -0.05 0.03 3494.65 -2.11 .035 

Conflict of 

Interests 

-0.29 0.02 204.77 -14.28 <.001 -0.26 0.02 190.94 -13.27 <.001 -0.13 0.02 3471.51 -6.97 <.001 

Power 0.05 0.03 101.66 1.70 .092 -0.01 0.03 106.95 -0.31 .758 -0.06 0.04 3228.23 -1/53 .125 

C × MD -0.08 0.01 223.86 -5.54 <.001 -0.06 0.02 161.49 -3.77 <.001 -0.08 0.02 3457.64 -4.76 <.001 

P × MD 0.03 0.03 44.93 0.86 .395 -0.02 0.03 61.66 -0.64 .528 0.09 0.04 3320.70 2.54 .011 

P × C 0.07 0.03 123.19 2.83 .005 -0.07 0.03 96.37 -2.42 .017 0.02 0.03 3276.70 0.83 .408 

P × C × MD 0.05 0.02 47.54 2.30 .026 -0.02 0.02 45.85 -1.00 .321 0.05 0.03 3339.08 2.06 .040 
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Interdependence modulates the mutuality of cooperation. Measuring reported own 

and others’ cooperation also allows us to assess whether the degree to which people mutually 

cooperate may differ between situations. We observed strong mutual cooperation when 

interests were corresponding—however, exploitation and free-riding occurred at higher levels 

of conflict (Fig. S3.2 and Table S3.2). Similarly, we observed stronger mutual cooperation at 

low and moderate, compared to high levels of mutual dependence. Finally, we observed 

stronger mutual cooperation in egalitarian interactions and when the respondent reported 

greater (rather than lower) power. 

 

Figure S3.2. Scatterplots of participants’ reported own and others’ cooperation in daily life 

across different levels of mutual dependence, corresponding-versus-conflicting interests, and 

power (IDL-I). Regression lines indicate the correlation between self-reported own and 

others’ cooperation (i.e., the degree to which (non-)cooperation was mutual) at each level of 

interdependence.  
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Table S3.2. Mutual dependence, conflict of interests, power, and others’ cooperation 

predicting own cooperation in daily life (IDL-I). Interaction effects between dimensions of 

interdependence and others’ cooperation on own cooperation indicate effects of each 

dimension of interdependence on the alignment between both partners’ cooperation. 

Variable Estimate SE df t p 

(Intercept) 1.96 0.22 7144 8.85 < .001 

Others’ Cooperation 0.49 0.06 7130 8.09 < .001 

Mutual Dependence 0.19 0.04 7143 4.98 < .001 

Conflict of Interests 0.06 0.03 7138 1.97 .048 

Power -0.24 0.05 7022 -5.25 < .001 

Others’ Cooperation* 

Mutual Dependence 
-0.04 0.01 7145 -3.71 < .001 

Others’ Cooperation* 

Conflict of Interests 
-0.07 0.10 7145 -7.79 < .001 

Others’ Cooperation* 

Power 
0.08 0.01 7018 6.22 < .001 

 

We also tested more formally whether situational interdependence was associated 

with changes in the degree to which self-reported own and others’ cooperation were 

correlated (k = 7,153 observations from n = 276 subjects). We entered interaction terms for 

each of the three dimensions interdependence with one’s partner’s cooperation as predictors 

of one’s own cooperation into a mixed model with random intercepts for subjects. We used a 

log-likelihood ratio test to compare this model against a model also including random slopes 

for each of the three dimensions of interdependence and partner’s cooperation, and retained 

the latter model (Χ2(14) = 681.92, p < .001). We find significant interactions between each of 

the three dimensions of interdependence and other’s cooperation (Table S3.2; regression lines 

obtained from the analysis are shown in Fig. S3.2). These results indicate that the degree to 

which cooperation and non-cooperation is mutual is modulated by the interdependence 

structure of the situation. 
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Interdependence and Cooperation in Experimental Games 

To test whether games differed in perceived interdependence, we ran three linear 

mixed models predicting mutual dependence, conflict, and power from type of game, with 

random intercepts for subjects. Participants reported similar degrees of mutual dependence in 

all four games (Ms = 3.91 to 3.99, p = .495, Tables S3.3, S3.4) and correctly recognized them 

as containing equal power (Ms = 3.02 to 3.05, p = .852). Importantly, they also described the 

MD (M = 2.12) and SH (M = 2.25) as containing more corresponding interests than the CH 

(M = 3.20) and PD (M = 3.23, p < .001). To examine differences in cooperation across the 

games, we entered cooperation rates as the outcome in a binomial logit mixed model with 

game as predictor and random intercepts for subjects and computed pairwise comparisons (N 

= 281; Table S3.4). We observed the highest cooperation rates in the MD (89.3%), followed 

by the SH (82%) and the CH (78.9%) (cooperation in the SH and CH did not differ 

statistically), with the lowest cooperation rates in the PD (56%; Tables S3.3, S3.4).  

Focusing on the two games that have received the most attention in previous theory 

and research (i.e., the Prisoner’s Dilemma and the Stag Hunt), we tested whether perceptions 

of conflict mediated differences in cooperation between these two games. We ran a causal 

mediation analysis using the R package ‘mediation’ (Tingley, Yamamoto, Hirose, Keele, & 

Imai, 2014), entering Game as the treatment variable, the SIS rating of conflict of interests as 

the mediator, and Cooperation as outcome variable; both models included random intercepts 

for participants. Cooperation was predicted using a binomial logit mixed model. Indeed, the 

effect of the games was partly mediated by participants’ perceived conflict (95% CI for 

proportion mediated: [28.9%, 64.0%], p < .001).  
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Table S3.3. Cooperation rates and average ratings of mutual dependence, conflict of interests, 

and power in four experimental games. Standard deviations in parentheses. PD = Prisoner’s 

Dilemma; CH = Chicken game; SH = Stag Hunt; MD = Maximizing Difference game. P-

values are adjusted for multiple comparisons based on Tukey’s method for comparing a 

family of four estimates. 

Game 
Cooperation 

Rate 

Mutual 

Dependence 

Conflict of 

Interests 
Power 

PD 56.1% 3.91(0.89) 3.23(0.99) 3.03(0.48) 

CH 78.9% 3.98(0.86) 3.20(0.94) 3.05(0.46) 

SH 81.8% 3.98(0.85) 2.25(1.07) 3.02(0.46) 

MD 89.3% 3.99(0.82) 2.12(1.05) 3.05(0.49) 

 

Table S3.4. Pairwise comparisons between four experimental games (PD = Prisoner’s 

Dilemma; CH = Chicken game; SH = Stag Hunt; MD = Maximizing Difference game) on 

perceived interdependence and cooperation rate. P-values are adjusted for multiple 

comparisons based on Tukey’s method for comparing a family of four estimates. 

 Mutual Dependence Conflict of Interests Power Cooperation 

Contrast df t p df t p df t p Z p 

CH - MD 803.47 -0.08 1.000 813.32 13.65 <.001 811.40 -0.04 1.000 -3.43 .003 

CH - PD 804.18 1.16 .655 814.49 -0.39 .980 812.15 0.55 .946 6.07 <.001 

CH - SH 802.18 -0.20 .997 811.56 12.19 <.001 808.21 0.65 .915 -0.94 .786 

MD - PD 801.51 1.24 .604 810.15 -14.06 <.001 807.52 0.60 .933 8.51 <.001 

MD - SH 801.31 -0.13 .999 809.93 -1.53 .423 806.72 0.70 .899 2.57 .050 

PD - SH 801.12 -1.37 .520 809.75 12.60 <.001 805.93 -0.10 1.000 -6.85 <.001 
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Importance Ratings 

Although we found that people do not frequently experience situations with high 

conflict, it could well be that situations with conflicting interests involve more important 

outcomes for people, relative to situations with corresponding interests. We tested this 

hypothesis in our pilot study using a separate sample (Gerpott et al., 2018) of 759 Dutch 

participants recruited via a panel agency. At baseline, participants completed an online 

questionnaire in which they reported the last situation they had experienced with another 

person, rated this situation on the 30-item Dutch SIS, and completed two items on the 

importance of the situation to themselves (“For me, this situation was…”) and to the other 

person (“For the other person, this situation was”; 5-point Likert scale, 1 = very 

unimportant, 5 = very important). After about two weeks, participants were prompted to 

complete a second survey containing the same measures. 330 participants (50.8% female, 

Mage = 47.24 years, range 18-80) provided responses to both surveys. 

 We tested whether perceived importance of the situation for self and other were 

predicted by perceived mutual dependence, conflict of interests, and power using two linear 

mixed models with random intercepts for participants. Importance to self was predicted by 

mutual dependence (95% CI b = [.21, .43], t(641.40) = 5.63, p < .001) but neither conflict (b 

= [-.04, .15], t(652.53) = 1.11, p = .266) nor power (b = [-.15, .09], t(633.04) = -.48, p = 

.629). Similarly, perceived importance to the other was predicted by mutual dependence (b = 

[.18, .40], t(611.24) = 5.12, p < .001) and power (b = [-.13, .05], t(631.77) = -.84, p = .015), 

but not conflict (b = [.03, .28], t(653.04) = 2.44, p = .400). This suggests that, in everyday 

life, situations involving a conflict of interests are not rated as more important than situations 

with corresponding interests. However, people clearly perceive situations involving higher 

mutual dependence as important for themselves and those they interact with. 
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Additional Statistical Details 

 Indices of profile agreement. We computed indices of profile agreement using an 

adapted version of the ‘multicon’ package (Sherman & Serfass, 2015). To enable Fisher’s z 

transformation, rs = |1| were replaced with the value 0.99999999. Significance tests were 

performed using a (null) mixed model with random intercepts for participants. 

 Effect sizes for linear mixed models. Partial R² for linear mixed models was 

computed following Edwards, Muller, Wolfinger, Qaqish, & Schabenberger (2008). 

Examples of Daily Life Situations 

Situations with low mutual dependence (< 2.00; N = 275). 

1. I am in the bus with strangers.  

2. I was drinking apple juice and he was drinking IceTea.  

3. Was waiting on the metro.  

4. A group of cyclists stood still and I was walking in their direction with my dogs and 

greeted them.  

5. Course training group together. 

6. We were eating and now and then in conversation, and watching television.  

7. A friend asked me if I wanted to go to the cinema.  

8. I had an information day at a possible future study program.   

9. I went refueling and saw another man also refueling at the gas station. He was also 

refueling and did not pay attention to me.  

10. Open house sale, people who are interested come by to see the house. 

Situations with high mutual dependence (> 4.00; N = 1177). 

1. A classmate accused another classmate in the groups app that she did not contribute much 

the last few weeks. In response, the other classmate started a heated discussion because she 

feels attacked.  
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2. Talking with a friend on the schoolyard in the sun.  

3. Chatting with a female friend 

4. Discussing holiday 

5. I was cycling home together with a colleague/friend after a play.  

6. Following a lecture. Quietly attending and listening.  

7. A friend asked me how my weekend has been on WhatsApp.  

8. Discussion with colleague.  

9. Playing Super Mario with a male friend.  

10. Talking to my supervisor in the lab.  

Situations with low conflict of interests (< 2.00; N = 2522). 

1. Telephone call with friend about state of health.  

2. I picked up a dog I sometimes babysit, from people in the neighborhood.  

3. Setting up a petition together with a female friend.  

4. My mom said goodbye to me before she went to work.  

5. I am sitting at a terrace with my mom and boyfriend and we are chatting (about drones).  

6. Bought tickets to the cinema, contact with cashier.   

7. My daughter’s coach came by for a visit.  

8. Resolved a conflict and had some more deliberation.  

9. The manager and I were talking about series during the break.  

10. Was whatsapping with my boyfriend. 

Situations with high conflict of interests (> 4.00; N = 178). 

1. Setting up the table tennis table and playing a game.  

2. My neighbor was playing her music too loudly. I asked if she could turn down the volume.  

3. Meeting with jurist about case with supplier.  

4. I travelled with 2 busses to my work.  
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5. Game of table football. 10 – 0  

6. We were standing in front of a shop to tell people about service dogs.  

7. The other had taken xtc and wanted me to stay. I wanted to go home because I told myself 

that I had to wake up early.  

8. I had contact with my trainer during my volleyball training. We discussed a couple of 

things about the games of next year.  

9. During my work as hostess (I stand in front of a door, where at 8 pm a show starts) I told 

two people that the doors would remain closed for a couple more minutes and that they could 

enter from 7:30.  

10. A German scolded me as Nazi because I used a door as passageway, which was not 

intended to be used as passageway. Very aggressive asshole. I stayed calm and he did not like 

that. 

Situations with low power (< 2.00; N = 180). 

1. My partner and I are discussing about dinner.  

2. Coworkers were late. Besides, one of them let my dog escape.  

3. I was messing around with the stand of my grandpa bike when a man asked if he could 

help.  

4. I went to watch the tennis match at my mother’s house.  

5. I am listening to a presentation on a congress.  

6. I could not drive further, the road is blocked because a predecessor was calling in the car.  

7. I was looking at a powerpoint presentation for a tutorial of a course at the University  

8. Meeting with colleagues about current assortment.  

9. Workshop for job seekers from the uwv.  

10. Doctor sent me to the hospital. 
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Situations with high power (> 4.00; N = 215). 

1. I had to leave the lecture early and asked another person if this is rude.  

2. My colleague called for information regarding an application for a leave arrangement. 

3. Working on a test about employment agency.  

4. I was working with several colleagues at the office, all working individually but sometimes 

chatting between things.  

5. A female friend asked me if I would go the to the lecture via whatsapp, I said no.  

6. Told the costumer that there are clean towels again so she could shower after training.  

7. Helped my female neighbor with refiling the liquids of her car.  

8. My husband came to comfort me because I was down all day.  

9. I came home with my 2 children. The youngest was sleeping and the eldest was gaming. I 

was watching tv.  

10. My colleagues showed me something. 
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Supplementary Information for Chapter 4 

Study 1 

Participant Recruitment. In Study 1, we used two methods to ensure that 

participants logged in the study at approximately the same time. First, participants completed 

a sign-up survey in which they could choose the date and time of their participation. We sent 

three notification emails: (1) one day before the study, (2) one hour before the study, and (3) 

when we posted the study online. Second, we ran sessions without requiring participants to 

sign-up in advance. The study was posted periodically with limited participant slots and a 

time frame of approximately five minutes for participants to log in. One hundred and sixty-

four participants completed a sign-up survey prior to participating in the study; among them, 

54 eventually took part in the study. The remaining sample for Study 1 (N = 192) did not sign 

up prior to participating in the study. 

 

Cooperation and Punishment in the PGG across Time. 

 

 

Figure S4.1. Average contributions (0-10 MUs) across PGG rounds. 

 

6.88

6.42
6.22 6.31

6.53
6.22 6.09 6.04

4

5

6

7

8

1 2 3 4 5 6 7 8

A
v

er
a

g
e 

p
a

rt
ic

ip
a

n
t 

co
n

tr
ib

u
ti

o
n

Round number



SUPPLEMENTARY INFORMATION  218 
 

 

 

 

Figure S4.2. Average punishment (0-5 deduction points assigned) across PGG rounds. 

 

 

Figure S4.3. Average contributions (0-10 MUs) across PGG rounds among participants who 

first had a punishment option and then did not (Punishment/No-Punishment Treatment). 
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Figure S4.4. Average contributions (0-10 MUs) across PGG rounds among participants who 

first did not have a punishment option and then did (No-Punishment/ Punishment Treatment). 

 

Cooperation and Punishment in the PGG across Power Conditions. 

 

Figure S4.5. Average contributions (0-10 MUs) across power conditions in the PGG. 
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Figure S4.6. Average punishment (0-5 deduction points assigned) across power conditions in 

the PGG. 

Models Predicting Cooperation in the Public Goods Game. 

Main analyses. We coded cooperation as 0 (0-4 MUs), 1 (5 MUs), and 2 (6-10 MUs), 

and ran an ordinal logistic regression testing the effects of time, order of punishment 

conditions (0 = NP/P; 1 = P/NP), power, punishment option, and the Power × Punishment 

option interaction on cooperation (N = 246; k = 1,949). The significance tests and parameter 

estimates are presented in Tables S4.1a and S4.1b. 

Table S4.1a. Significance tests from the ordinal logistic regression on cooperation 

Variable Wald χ2 df p 

Time 5.11 1 .024 

Order 0.02 1 .874 

Power 0.60 2 .741 

Punishment option 0.48 1 .487 

Power × Punishment option 3.29 2 .193 

Note. Cooperation was coded as 0 (0-4 MUs), 1 (5 MUs), and 2 (6-10 MUs). 
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Table S4.1b. Parameter estimates from the ordinal logistic regression on cooperation 

Variable b 95% CI  

Time -0.04 [-0.08, -0.01] 

Order 0.03 [-0.36, 0.42] 

Low power 0.39 [-0.17, 0.96] 

Control 0.31 [-0.23, 0.85] 

Punishment option 0.18 [-0.13, 0.49] 

Low Power × Punishment option -0.44 [-0.95, 0.08]  

Control × Punishment option -0.31 [-0.74, 0.12] 

Notes. Cooperation was coded as 0 (0-4 MUs), 1 (5 MUs), and 2 (6-10 MUs). High power 

was the reference group when coding low power (1 = low power, 0 = high power) and 

control (1 = control, 0 = high power) as two dummy variables. Punishment option (0 = no 

punishment, 1 = punishment) was dummy coded. 

 

Analyses with Continuous Measure of Cooperation 

We ran a linear regression on the continuous measure of cooperation (i.e., 0 to 10 

MUs) testing the effects of time, order of punishment conditions (0 = NP/P; 1 = P/NP), 

power, punishment option, and the Power × Punishment option interaction (N = 246; k = 

1,949 observations). The significance tests and parameter estimates are presented in Tables 

S4.2a and S4.2b. 

Table S4.2a. Significance tests from the linear regression on cooperation 

Variable Wald χ2 df p 

Time 8.96 1 .003 

Order 0.03 1 .852 

Power 0.32 2 .853 

Punishment option 0.01 1 .903 

Power × Punishment option 3.16 2 .206 

Note. Cooperation was used in its original form: 0-10 MUs contributed to collective 

account.  
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Table S4.2b. Parameter estimates from the linear regression on cooperation 

Variable b 95% CI  

Time -0.11 [-0.18, -0.04] 

Order -0.08 [-0.88, 0.73] 

Low power 0.43 [-0.67, 1.54] 

Control 0.55 [-0.50, 1.60] 

Punishment option 0.41 [-0.04, 0.86] 

Low Power × Punishment option -0.61 [-1.46, 0.23]  

Control × Punishment option -0.55 [-1.28, 0.18] 

Notes. Cooperation was used in its original form: 0-10 MUs contributed to collective 

account. High power was the reference group when coding low power (1 = low power, 0 = 

high power) and control (1 = control, 0 = high power) as two dummy variables. 

Punishment option (0 = no punishment, 1 = punishment) was dummy coded. 

 

Analyses with binary measure of cooperation. We coded cooperation as 0 (0 MUs) 

and 1 (1-10 MUs), and ran a binary logistic regression testing the effects of time, order of 

punishment conditions (0 = NP/P; 1 = P/NP), power, punishment option, and the Power × 

Punishment option interaction on cooperation (N = 246; k = 1,949 observations). The 

significance tests and parameter estimates are presented in Tables S4.3a and S4.3b. 

 

Table S4.3a. Significance tests from the binary logistic regression on cooperation 

Variable Wald χ2 df p 

Time 27.02 1 < .001 

Order 0.46 1 .498 

Power 0.81 2 .666 

Punishment option 1.38 1 .240 

Power × Punishment option 1.22 2 .542 

Note. Cooperation was coded as 0 (0 MUs) and 1 (1-10 MUs).  

 

  



SUPPLEMENTARY INFORMATION  223 
 

 

 

Table S4.3b. Parameter estimates from the binary logistic regression on cooperation 

Variable b 95% CI  

Time -0.11 [-0.16, -0.07] 

Order -0.18 [-0.71, 0.34] 

Low power 0.01 [-0.67, 0.68] 

Control 0.21 [-0.49, 0.92] 

Punishment option 0.34 [-0.07, 0.75] 

Low Power × Punishment option -0.34 [-0.95, 0.27]  

Control × Punishment option -0.19 [-0.83, 0.45] 

Notes. Cooperation was coded as 0 (0 MUs) and 1 (1-10 MUs). High power was the 

reference group when coding low power (1 = low power, 0 = high power) and control (1 = 

control, 0 = high power) as two dummy variables. Punishment option (0 = no punishment, 

1 = punishment) was dummy coded. 
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Models Predicting Punishment Behavior in the Public Goods Game. 

Main analyses. We coded punishment behavior as 0 (0 deduction MUs) and 1 (1-5 

deduction MUs), and conducted a binary logistic regression testing the effects of time, 

order of punishment conditions (0 = NP/P; 1 = P/NP), and power on punishment behavior 

(N = 246; k = 980 observations). The model also controlled for other’s cooperation level, 

and the positive and negative deviations of the other’s contribution from own contribution. 

The significance tests and parameter estimates are presented in Tables S4.4a and S4.4b. 

Table S4.4a. Significance tests from the binary logistic regression on punishment behavior 

Variable Wald χ2 df p 

Time 0.29 1 .588 

Order 0.64 1 .423 

Power 2.98 2 .225 

Group member’s contribution 7.89 1 .005 

Positive deviation 18.38 1 < .001 

Negative deviation 6.15 1 .013 

Note. Punishment behavior was coded as 0 (0 deduction MUs) or 1 (1-5 deduction MUs). 

 

Table S4.4b. Parameter estimates from the binary logistic regression on punishment 

behavior 

Variable b 95% CI  

Time -0.03 [-0.14, 0.08] 

Order 0.28 [-0.40, 0.95] 

Low power -0.56 [-1.22, 0.10] 

Control -0.11 [-0.72, 0.51] 

Group member’s contribution -0.10 [-0.17, -0.03] 

Positive deviation 0.16 [0.08, 0.23] 

Negative deviation 0.09 [0.02, 0.17] 

Note. Punishment behavior was coded as 0 (0 deduction MUs) and 1 (1-5 deduction MUs). 

High power was the reference group when coding low power (1 = low power, 0 = high 

power) and control (1 = control, 0 = high power) as two dummy variables. 
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Analyses with continuous measure of punishment behavior. We ran a linear regression 

on the continuous measure of punishment behavior (i.e., 0 to 5 deduction MUs) testing the 

effects of time, order of punishment conditions (0 = NP/P; 1 = P/NP), and power (N = 246; k 

= 980 observations). The model also controlled for the other group member’s cooperation 

level, as well as the positive and negative deviations of the other’s contribution from 

participant’s contribution. The significance tests and parameter estimates are presented in 

Tables S4.5a and S4.5b. 

Table S4.5a. Significance tests from the linear regression on punishment behavior 

Variable Wald χ2 df p 

Time 0.54 1 .462 

Order 0.11 1 .738 

Power 1.99 2 .369 

Group member’s contribution 6.70 1 .008 

Positive deviation 13.98 1 < .001 

Negative deviation 9.19 1 .002 

Note. Punishment behavior was used in its original form, ranging from 0-5 deduction MUs. 

 

Table S4.5b. Parameter estimates from the linear regression on punishment behavior 

Variable b 95% CI  

Time 0.02 [-0.04, 0.09] 

Order 0.06 [-0.30, 0.43] 

Low power -0.16 [-0.47, 0.13] 

Control 0.04 [-0.28, 0.36] 

Group member’s contribution -0.05 [-0.09, -0.01] 

Positive deviation 0.09 [0.04, 0.13] 

Negative deviation 0.10 [0.03, 0.16] 

Note. Punishment behavior was used in its original form, ranging from 0 to 5 deduction 

MUs. High power was the reference group when coding low power (1 = low power, 0 = 

high power) and control (1 = control, 0 = high power) as two dummy variables. 
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Behavior and Earnings across Experimental Games 

To better understand how high-power participants’ allocation decisions in the DG 

were related to their own and their group member’s behavior in the PGG, we ran some 

additional analyses focusing on high-power participants in our sample (N = 83). We first 

looked at the bivariate correlations of high-power participants’ and their low-power 

counterparts’ average contributions to the collective account in the PGG with high-power 

participants’ allocated MUs to the other in the DG. We observed a positive correlation 

between high-power individuals’ PGG contributions and their DG allocations (r = .45, p < 

.001). We also observed a positive correlation between the low-power group member’s PGG 

contributions and the high-power individuals’ DG allocations (r = .38, p = .001). However, 

when regressing the DG allocations on high-power individuals’ and their low-power partner’s 

contributions, we only found a statistically significant effect of the high-power individuals’ 

average contribution, b = 3.06, t(77) = 2.38, p = .020, whereas low-power group member’s 

average contribution was not a significant predictor, b = 0.67, t(77) = 0.51, p = .615. 

Finally, we analyzed differences in participants’ total earnings depending on their 

power condition using an ANOVA. We observed a significant positive effect of power on 

participants’ total earnings, F(1, 239) = 28.13, p < .001, ηp
2 = .19. More specifically, 

participants in the high-power condition earned more MUs compared to those in the control 

condition (b = -24.04, p < .001), and those in the low-power condition (b = -44.81, p < .001). 
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Study 2  

Participant Recruitment. In Study 2, all participants completed a pre-study survey 

where they signed up for specific timeslots. In total, 920 individuals completed the sign-up. 

Besides scheduling purposes, the sign-up served to exclude those MTurk workers who 

already participated in Study 1. 

 

Cooperation, Punishment, and Gossip in the PGG across Time. 

 

 

Figure S4.7. Average contributions (0-10 MUs) across PGG rounds. 
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Figure S4.8. Average punishment (0-5 deduction points assigned) across PGG rounds. 

 

 

Figure S4.9. Total number of gossip messages sent across PGG rounds. 
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Figure S4.10. Average contributions (0-10 MUs) across PGG rounds among participants 

who first had a punishment option and then did not (Punishment/No-Punishment Treatment). 

  

 

Figure S4.11. Average contributions (0-10 MUs) across PGG rounds among participants 

who first did not have a punishment option and then did (No-Punishment/Punishment 

Treatment). 
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Figure S4.12. Average contributions (0-10 MUs) across PGG rounds among participants 

who first had a gossip option and then did not (Gossip/No-Gossip Treatment). 

 

 

Figure S4.13. Average contributions (0-10 MUs) across PGG rounds among participants 

who first did not have a gossip option and then did (No-Gossip/Gossip Treatment). 
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Figure S4.14. Contributions (0-10 MUs) in the PGG depending on the availability of 

punishment and gossip options. Note: means are calculated based on all repeated 

observations of cooperation.  

 

Cooperation, Punishment, and Gossip in the PGG across Power Conditions. 

 

 

Figure S4.15. Average contributions (0-10 MUs) across power conditions in the PGG. 
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Figure S4.16. Average punishment (0-5 deduction points assigned) across power conditions 

in the PGG. 

 

 

 

Figure S4.17. Average gossip messages (0-4) sent across power conditions in the PGG. 
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Models Predicting Cooperation in the Public Goods Game. 

Main analyses. We coded cooperation as 0 (0-4 MUs), 1 (5 MUs), and 2 (6-10 

MUs), and ran an ordinal logistic regression testing the effects of time, order of punishment 

conditions (0 = NP/P; 1 = P/NP), order of gossip conditions (0 = NG/G; 1 = G/NG), power, 

punishment option, and the Power × Punishment option and Power × Gossip option 

interactions on cooperation (N = 371; k = 2,952 observations). The significance tests and 

parameter estimates are presented in Tables S4.6a and S4.6b. 

 

Table S4.6a. Significance tests from the ordinal logistic regression on cooperation 

Variable Wald χ2 df p 

Time 7.17 1 .007 

Punishment order 2.76 1 .097 

Gossip order 3.65 1 .056 

Power 5.36 2 .069 

Punishment option 7.47 1 .006 

Gossip option 3.84 1 .050 

Power × Punishment option 1.44 2 .485 

Power × Gossip option 0.57 2 .751 

Note. Cooperation was coded as 0 (0-4 MUs), 1 (5 MUs), and 2 (6-10 MUs). 
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Table S4.6b. Parameter estimates from the ordinal logistic regression on cooperation 

Variable b 95% CI  

Time 0.05 [0.01, 0.08] 

Punishment order 0.27 [-0.05, 0.60] 

Gossip order 0.32 [-0.01, 0.64] 

Low power 0.36 [-0.17, 0.88] 

Control 0.35 [-0.26, 0.97] 

Punishment option 0.12 [-0.27, 0.51] 

Gossip option 0.11 [-0.28, 0.50] 

Low Power × Punishment option 0.12 [-0.33, 0.57] 

Control × Punishment option 0.31 [-0.21, 0.83] 

Low Power × Gossip option 0.16 [-0.28, 0.61] 

Control × Gossip option 0.07 [-0.45, 0.59] 

Note. Cooperation was coded as 0 (0-4 MUs), 1 (5 MUs), and 2 (6-10 MUs). High power 

was the reference group when coding low power (1 = low power, 0 = high power) and 

control (1 = control, 0 = high power) as two dummy variables. Punishment option (0 = no 

punishment, 1 = punishment) and gossip option (0 = no gossip, 1 = gossip) were dummy 

coded. 
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Analyses with continuous measure of cooperation. We ran a linear regression on the 

continuous measure of cooperation (i.e., 0 to 10 MUs) testing the effects of time, order of 

punishment conditions (0 = NP/P; 1 = P/NP), order of gossip conditions (0 = NG/G; 1 = 

G/NG), power, punishment option, and the Power × Punishment option and Power × Gossip 

option interactions (N = 371; k = 2,952 observations). The significance tests and parameter 

estimates are presented in Tables S4.7a and S4.7b. 

Table S4.7a. Significance tests from the linear regression on cooperation 

Variable Wald χ2 df p 

Time 6.40 1 .011 

Punishment order 1.34 1 .247 

Gossip order 0.56 1 .456 

Power 2.53 2 .282 

Punishment option 19.72 1 < .001 

Gossip option 8.42 1 .004 

Power × Punishment option 5.43 2 .066 

Power × Gossip option 0.68 2 .710 

Note. Cooperation was used in its original form: 0-10 MUs contributed to collective 

account. 
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Table S4.7b. Parameter estimates from the linear regression on cooperation 

Variable b 95% CI  

Time 0.06 [0.01, 0.11] 

Punishment order 0.35 [-0.24, 0.95] 

Gossip order 0.23 [-0.37, 0.82] 

Low power 0.62 [-0.32, 1.56] 

Control 0.53 [-0.55, 1.62] 

Punishment option 0.53 [0.01, 1.05] 

Gossip option 0.38 [-0.14, 0.91] 

Low Power × Punishment option -0.25 [-0.83, 0.33] 

Control × Punishment option 0.37 [-0.33, 1.07] 

Low Power × Gossip option -0.13 [-0.71, 0.45] 

Control × Gossip option 0.08 [-0.61, 0.78] 

Note. Cooperation was used in its original form: 0-10 MUs contributed to collective 

account. High power was the reference group when coding low power (1 = low power, 0 = 

high power) and control (1 = control, 0 = high power) as two dummy variables. 

Punishment option (0 = no punishment, 1 = punishment) and gossip option (0 = no gossip, 

1 = gossip) were dummy coded. 
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Analyses with binary measure of cooperation. We coded cooperation as 0 (0 MUs) 

and 1 (1-10 MUs), and ran a binary logistic regression testing the effects of from time, 

order of punishment conditions (0 = NP/P; 1 = P/NP), order of gossip conditions (0 = 

NG/G; 1 = G/NG), power, punishment option, and the Power × Punishment option and 

Power × Gossip option interactions on cooperation (N = 371; k = 2,952 observations). The 

significance tests and parameter estimates are presented in Tables S4.8a and S4.8b. 

 

Table S4.8a. Significance tests from the binary logistic regression on cooperation 

Variable Wald χ2 df p 

Time 12.23 1 < .001 

Punishment order 0.82 1 .366 

Gossip order 1.09 1 .295 

Power 4.07 2 .131 

Punishment option 6.80 1 .009 

Gossip option 3.58 1 .058 

Power × Punishment option 3.45 2 .178 

Power × Gossip option 1.09 2 .579 

Note. Cooperation was coded as 0 (0 MUs) and 1 (1-10 MUs). 
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Table S4.8b. Parameter estimates from the binary logistic regression on cooperation 

Variable b 95% CI  

Time -0.09 [-0.14, -0.04] 

Punishment order 0.23 [-0.27, 0.73] 

Gossip order -0.27 [-0.78, 0.24] 

Low power 0.42 [-0.26, 1.10] 

Control 0.47 [-0.35, 1.28] 

Punishment option 0.54 [0.001, 1.08] 

Gossip option 0.18 [-0.35, 0.70] 

Low Power × Punishment option -0.44 [-1.06, 0.18] 

Control × Punishment option 0.24 [-0.77, 1.24] 

Low Power × Gossip option 0.02 [-0.59, 0.63] 

Control × Gossip option 0.48 [-0.50, 1.47] 

Note. Cooperation was coded as 0 (0 MUs) and 1 (1-10 MUs). High power was the 

reference group when coding low power (1 = low power, 0 = high power) and control (1 = 

control, 0 = high power) as two dummy variables. Punishment option (0 = no punishment, 

1 = punishment) and gossip option (0 = no gossip, 1 = gossip) were dummy coded. 

 

Models Predicting Punishment Behavior in the Public Goods Game. 

Main analyses. We coded punishment behavior as 0 (0 deduction MUs) and 1 (1-15 

deduction MUs), and conducted a binary logistic regression testing the effects of time, order 

of punishment conditions (0 = NP/P; 1 = P/NP), and power on punishment behavior (N = 

371; k = 1,484 observations). The model also controlled for the average cooperation level of 

group members, as well as the positive and negative deviations of group members’ 

contributions from participant’s contribution. The significance tests and parameter estimates 

are presented in Tables S4.9a and S4.9b. 
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Table S4.9a. Significance tests from the binary logistic regression on punishment behavior 

Variable Wald χ2 df p 

Time 0.01 1 .945 

Punishment order 0.04 1 .844 

Power 2.66 2 .264 

Group members’ contributions 21.04 1 < .001 

Positive deviation 5.94 1 .015 

Negative deviation 29.81 1 < .001 

Note. Punishment behavior was coded as 0 (0 deduction MUs) and 1 (1-15 deduction MUs). 

 

Table S4.9b. Parameter estimates from the binary logistic regression on punishment 

behavior 

Variable b 95% CI  

Time 0.003 [-0.08, 0.09] 

Punishment order 0.05 [-0.46, 0.57] 

Low power -0.06 [-0.56, 0.43] 

Control 0.32 [-0.25, 0.88] 

Group members’ contributions -0.15 [-0.22, -0.09] 

Positive deviation 0.08 [0.01, 0.14] 

Negative deviation 0.25 [0.16, 0.34] 

Note. Punishment behavior was coded as 0 (0 deduction MUs) and 1 (1-15 deduction 

MUs). High power was the reference group when coding low power (1 = low power, 0 = 

high power) and control (1 = control, 0 = high power) as two dummy variables. 
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Analyses with continuous measure of punishment behavior. We ran a linear regression 

on the continuous measure of punishment behavior (i.e., 0 to 15 deduction MUs) testing the 

effects of time, order of punishment conditions (0 = NP/P; 1 = P/NP), and power (N = 371; k 

= 1,484 observations). The model also controlled for the average cooperation level of group 

members, as well as the positive and negative deviations of group members’ contributions 

from participant’s contribution. The significance tests and parameter estimates are presented 

in Tables S4.10a and S4.10b. 

 

Table S4.10a. Significance tests from the linear regression on punishment behavior 

Variable Wald χ2 df p 

Time 2.24 1 .135 

Punishment order 0.46 1 .498 

Power 1.81 2 .405 

Group members’ contributions 7.39 1 .007 

Positive deviation 4.34 1 .037 

Negative deviation 34.68 1 < .001 

Note. Punishment behavior was used in its original form: 0-15 deduction MUs assigned. 

 

Table S4.10b. Parameter estimates from the linear regression on punishment behavior 

Variable b 95% CI  

Time 0.07 [-0.02, 0.16] 

Punishment order -0.18 [-0.70, 0.34] 

Low power -0.21 [-0.77, 0.34] 

Control 0.11 [-0.57, 0.79] 

Group members’ contributions -0.07 [-0.12, -0.02] 

Positive deviation 0.10 [0.01, 0.19] 

Negative deviation 0.35 [0.23, 0.46] 

Note. Punishment behavior was used in its original form: 0-15 deduction MUs assigned to 

others. High power was the reference group when coding low power (1 = low power, 0 = 

high power) and control (1 = control, 0 = high power) as two dummy variables. 
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Model Predicting Gossip Behavior in the Public Goods Game. 

We coded gossip behavior as 0 (no gossip sent) and 1 (gossip sent), and ran a binary 

logistic regression on gossip behavior testing the effects of time, order of gossip conditions (0 

= NG/G; 1 = G/NG), and power (N = 371; k = 1,484 observations). The significance tests and 

parameter estimates are presented in Tables S4.11a and S4.11b. 

 

Table S4.11a. Significance tests from the binary logistic regression on gossip behavior 

Variable Wald χ2 df p 

Time 2.44 1 .119 

Gossip order 0.75 1 .388 

Power 0.22 2 .897 

 

Table S4.11b. Parameter estimates from the binary logistic regression on gossip behavior 

Variable b 95% CI  

Time -0.09 [-0.21, 0.02] 

Gossip order 0.28 [-0.36, 0.93] 

Low power 0.07 [-0.51, 0.65] 

Control -0.05 [-0.74, 0.63] 

Note. High power was the reference group when coding low power (1 = low power, 0 = 

high power) and control (1 = control, 0 = high power) as two dummy variables. 
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Behavior and Earnings Across Experimental Games 

To better understand how high-power participants’ allocation decisions in the DG 

were related to their own and their group members’ behavior in the PGG, we ran additional 

analyses focusing on high-power participants in our sample (N = 75). We first looked at the 

correlations of high-power participants’ and their low-power counterparts’ average 

contributions to the collective account in the PGG with the MUs allocated to group members 

in the DG. As in Study 1, we observed a positive correlation between high-power individuals’ 

PGG contributions and their DG allocations to group members (r = .63, p < .001). We also 

observed a positive correlation between the low-power members’ PGG contributions and the 

high-power individuals’ DG allocations (r = .30, p = .008). However, when regressing the 

DG allocations on high-power individuals and their low-power partners’ PGG contributions, 

we only found a significant effect of high-power individuals’ average contributions, b = 

11.26, t(71) = 5.99, p < .001, whereas their low-power individuals’ average contribution was 

not a significant predictor, β = 0.96, t(71) = 0.39, p = .694. 

Finally, we analyzed differences in participants’ total earnings depending on their 

power condition using an ANOVA. As in Study 1, we observed a significant positive effect 

of power on participants’ total earnings, F(1, 331) = 46.46, p < .001, ηp
2 = .22. More 

specifically, participants in the high-power condition earned more MUs compared to those in 

the control (b = -63.85, p < .001) and in the low-power condition (b = -83.26, p < .001). 
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Supplementary Information for Chapter 5 

Materials 

Study 1. 

Moral violation scenarios. 

In this task, we would like you to read some statements. When you read the 

statements, carefully focus on how you feel in response to the statements. There are five 

statements in total. Please read each one carefully, and try to experience what is described in 

the scenario as vividly as possible.  

After you read the scenarios, we will ask you about how the scenarios made you feel.  

Each scenario is only a few sentences long. Once you have read one scenario, simply click to 

the next screen to read the next scenario. Again, please read each one carefully and focus on 

how you feel when reading it. 

Other condition: 

1. Imagine you are a student. A guy cheats off of someone else in your class every time he 

takes a test. At the end of the semester, he gets an A in the class, and he is proud of it. 

2. Someone you know betrays his best friend. He sleeps with someone his friend was dating. 

3. A girl was mean to someone you know and she didn’t care about anyone but herself. She 

was mean and said little things all the time just to make your acquaintance upset. She was 

just a bad person overall. 

4. A person you knew stole someone else’s ATM card and spent all of their money.   

5. You find out that the guy who sold a used car to someone you know lied about the car’s 

mileage and accident history. 

Self condition: 

1. Imagine you are a student. A guy cheats off of you every time he takes a test. At the end 

of the semester, he gets an A in the class, and he is proud of it. 
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2. Your best friend betrays you. They sleep with someone you were dating. 

3. A girl was rude to you and didn’t care about anyone but themselves. She was mean and 

said little things all the time just to make you upset. She was just a bad person overall. 

4. A person you knew stole your ATM card and spent all of your money.   

5. You find out that the guy who sold you a used car lied about the car’s mileage and 

accident history.  
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Emotion endorsements. 

Now we would like to know how you felt while reading the scenarios. We would like 

you to look at some pictures of faces and tell us which picture of faces best matches with how 

you felt. So, pick the picture of faces that most closely fits with how you felt while reading 

the scenarios.  

 

Please click the button next to the set of faces that best matches how you felt6. 

 

After this, you will see each set of faces separately, and you will rate how well each face set 

matches how you felt while reading the scenarios. 

 

 

                                                           

 

 
6 Facial arrays of emotional expressions were presented in randomized order. 
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(fear)7 

 

 

(sadness) 

 

 

                                                           

 

 
7 Across all questions, participants only saw the arrays of facial expressions (without emotion labels). 
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(happiness) 

 

 

(anger) 
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(surprise) 

 

 

(disgust) 
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Which of these two sets of faces matches how you felt while reading the scenarios8? 

 

Demographic questions. 

1. Are you a man or a woman? 

a. Man 

b. Woman 

2. How old are you, in years? 

  

                                                           

 

 
8 Again, facial arrays of anger and disgust were presented in randomized order. 
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Study 3. 

Moral violation scenarios. 

On the next page, you will read a scenario. We would like you to focus on how you 

would feel in response to the situation described in the scenario. Please read the scenario 

carefully, and try to experience what is described in it as vividly as possible. After you read 

the scenario, we will ask you about how it made you feel. 

1. You see a little boy in a playground fall and hurt himself. His father approaches and 

shouts out him “Don’t be a wuss! Stop crying and get over it!" 

2. You are on the bus and you notice a couple having an argument.  You see the man push 

his girlfriend and shout at her “Shut up! Don’t be stupid.” 

3. You are at a restaurant, and a wealthy man is dining at a table next to you. He orders an 

expensive lobster dinner and has a bill of at least $100. After paying, he leaves only a $2 

tip on the table. 

4. You see a man smoking a cigarette next to a visibly pregnant woman in a closed area. 

5. You see a man run up to a woman and take her hat off of her head.  The man spits on the 

hat, throws it on the ground, and laughs at her for no apparent reason. 

6. You attend a funeral service, and a man in the front row answers his cell phone when it 

rings and starts to have a loud conversation, involving a lot of laughter. 

7. You are in a long line, and you see the man standing in front of you in the line cut in front 

of people ahead of him. 

8. You see a customer at a restaurant verbally abusing his waiter because his food is late. 

9. You’re in a grocery store, and you see a man put an expensive pack of batteries in his 

pocket when he thinks no one is looking. He doesn’t realize that you’ve seen him 

stealing. 
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10. You are watching a running race and you see one of the athletes trip the other athlete in 

order to win the race. 

11. You are in front of a shopping mall and you see someone park in the spot reserved for 

the physically disabled. When the driver comes out of his car, you see that he is young 

and healthy and has no physical disability, and he doesn’t have a handicap sticker on his 

car. 

12. You see a man pushing people out of the way so that he can get closer to the stage at a 

concert. One of the people he pushes is a young child, who falls down and starts crying. 

13. You see a man with an expensive car bribing a policeman to avoid fine for a parking 

violation. 

14. You are in a parking lot, and you see a man driving a truck hit the bumper of another car 

while he is parking. The man gets out of the truck and looks at the damage to the other 

car. He gets back in his truck and moves to a different parking spot so that the owner of 

the other car won’t know that he caused the damage. 

15. You see your coworker get a promotion just a week after he gave your boss a nice gift, 

even though the coworker is often late and slacks off at work. 

16. You see a woman approach a man and ask him what time it is. He yells at her, "Get a 

damn watch!" 

17. You are in a grocery store and you see an employee steal $20 from a jar used to raise 

money for refugee children. 

18. You are at a café, and you see a man steal another man’s cell phone, which was sitting 

on the table and gets up to leave. 

19. You see a father slap his eight year old child in the face. 
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20. You are at a restaurant, and you see that a group has left a $30 tip, in cash, on their table 

for their waiter. You see another man in the restaurant walk over to the table and steal the 

cash before the waiter returns to the table. 

Emotion endorsements. 

In Study 3, we assessed participants’ emotional responses to the moral violation 

scenarios exactly as in Study 1.  

Moral wrongness. 

We would also like you to tell us how morally wrong you think the behavior of the 

person in this scenario was. Please rate how morally wrong his behavior was, using the scale 

below, where 0 is "not at all morally wrong" and 100 is "extremely morally wrong." 

Punishment items. 

Now we would like to know how you would react if you witnessed the situation 

described in the scenario. On the next page, you will read some statements and rate how well 

each of them describes how you would act toward the perpetrator (the person who did 

something wrong) in the scenario you read.9 

Direct punishment items: 

1. I would hit the person described in the scenario. 

2. I would insult the person described in the scenario to his face. 

3. I would shove the person described in the scenario. 

4. I would get in the face of the person described in the scenario. 

5. I would yell at or argue with the person described in the scenario. 

Indirect punishment items: 

                                                           

 

 
9 Responses were measured on a 7-point scale ranging from strongly disagree (1) to strongly agree 

(7). All punishment items were presented in randomized order. 
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1. I would spread negative information about the person described in the scenario to others. 

2. I would mention something bad I've heard about the person described in the scenario to 

other people who know him. 

3. I would avoid contact with the person described in the scenario. 

4. I would try to get others to dislike the person described in the scenario. 

5. I would vandalize the property of the person described in the scenario if I was able to. 

Three-Domain Disgust Scale (TDDS; Tybur et al., 2009). 

Psychologists are often interested in emotions. For these questions, we are interested 

in the emotion disgust. Now we would like you to rate how disgusting you find the concepts 

described in the following items, from not disgusting at all to extremely disgusting10. 

1. Shoplifting a candy bar from a convenience store 

2. Hearing two strangers having sex 

3. Stepping on dog poop 

4. Stealing from a neighbor 

5. Performing oral sex 

6. Sitting next to someone who has red sores on their arm 

7. A student cheating to get good grades 

8. Watching a pornographic video 

9. Shaking hands with a stranger who has sweaty palms 

10. Deceiving a friend 

11. Finding out that someone you don’t like has sexual fantasies about you 

12. Seeing some mold on old leftovers in your refrigerator 

13. Forging someone’s signature on a legal document 

14. Bringing someone you just met back to your room to have sex 

15. Standing close to a person who has body odor 

16. Cutting to the front of a line to purchase the last few tickets to a show 

                                                           

 

 
10 Responses were measured on a 7-point scale ranging from not at all disgusting (1) to extremely 

disgusting (7). 
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17. A stranger of the opposite sex intentionally rubbing your thigh in an elevator 

18. Seeing a cockroach run across the floor 

19. Intentionally lying during a business transaction 

20. Having anal sex with someone of the opposite sex 

21. Accidentally touching a person’s bloody cut 

Brief Aggression Questionnaire (BAQ; Webster et al., 2014). 

Next, we would like you to rate the following items in terms of how characteristic 

they are of you11. 

1. Given enough provocation, I may hit another person. 

2. If I have to resort to violence to protect my rights, I will. 

3. There are people who pushed me so far that we came to blows. 

4. I tell my friends openly when I disagree with them. 

5. When people annoy me, I may tell them what I think of them. 

6. My friends say that I’m somewhat argumentative. 

7. I am an even‐tempered person. 

8. Sometimes I fly off the handle for no good reason. 

9. I have trouble controlling my temper. 

10.  Other people always seem to get the breaks. 

11. I sometimes feel that people are laughing at me behind my back. 

12. When people are especially nice, I wonder what they want. 

Demographic questions. 

Finally, we would like you to answer some demographic questions.  

1. What is your gender? 

Male  Female 

2. What is your age (in years, in number format, with 2 digits)? 

3. What best describes your current annual household income, in dollars per year? 

                                                           

 

 
11 Responses were measured on a 5-point scale ranging from extremely uncharacteristic of me (1) to 

extremely characteristic of me (5). 
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Under 20,000 / 20,000-24,999 / 25,000-29,999 / 30,000-34,999 / 35,000-39,999 / 40,000-44,999 / 

45,000-49,999 / 50,000-54,999 / 55,000-59,999 / 60,000-64,999 / 65,000-69,999 / 70,000-74,999 / 

75,000-79,999 / 80,000-84,999 / 85,000-89,999 / 90,000-94,999 / 95,000-99,999 / 100,000-104,999 /   

105,000-109,999 / 110,000-114,999 / 115,000-119,999 / 120,000-124,999 / 125,000-129,999 / 

130,000-134,999 / 135,000-139,999 / 140,000-144,999 / 145,000-149,999 / 150,000 or above  

4. What is the highest level of education you have completed? 

a. Less than high school 

b. High school 

c. Some college 

d. Bachelor's degree 

e. Master's degree 

f. Doctoral degree 

5.  What is your ethnicity? 

a. African American / Black 

b. Asian 

c. Caucasian 

d. Hispanic / Latino 

e. Middle Eastern 

f. Native American 

g. Pacific Islander 

h. Multi-ethnic 

i. Other 

6. How would you describe your political orientation when it comes to social issues? 

a. Very liberal 

b. Moderately liberal 

c. Slightly liberal 

d. Middle of the road 

e. Slightly conservative 

f. Moderately conservative 

g. Very conservative 
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7. How would you describe your political orientation when it comes to economic issues? 

a. Very liberal 

b. Moderately liberal 

c. Slightly liberal 

d. Middle of the road 

e. Slightly conservative 

f. Moderately conservative 

g. Very conservative 

8. Do you tend to agree more with the Democratic Party or with the Republican Party? 

a. Much more with Democrats 

b. Moderately more with Democrats 

c. Slightly more with Democrats 

d. Equally with Republicans and Democrats 

e. Slightly more with Republicans 

f. Moderately more with Republicans 

g. Much more with Republicans 
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Study 4. 

Moral violation scenarios. 

Welcome! On the next page, you will read a scenario. We would like you to focus on 

how you would feel in response to the situation described in the scenario. Please read the 

scenario carefully and try to experience what is described in it as vividly as possible. 

 

Picture attending a large party that is being hosted by a casual friend of yours. Some 

of your close friends are at the party, but most of the people there are just acquaintances. 

After you've been at the party for a while, you realize that you need to make a phone call. 

You go to the room where you and the other guests have left your coats to make the call. 

When you enter the room, you see that another guest - a man that you recognize, but whom 

you're not friends with - is already in the room. You see that he is smoking a cigarette and 

that he has been casually flicking ashes onto the top jacket on a pile of jackets. He looks at 

you and gives you a tight smile before flicking another bit of ash on the jacket. 

Other condition: 

You look closer and see that your jacket is near the bottom of the pile. It has not been 

damaged, but the jacket on the top of the pile has been badly damaged by the ashes. 

Self condition: 

You look closer and see that your jacket is on the top of the pile. It has been badly 

damaged by the ashes. 

Emotion endorsements and moral wrongness. 

In Study 4, we assessed participants’ emotional responses to the moral violation 

scenarios exactly as in Studies 1 and 3, and we used the same measure of moral wrongness as 

in Study 3. 
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Punishment items. 

Now we would like to know how you would react in the situation described in the 

scenario. We would like you to read some statements and rate how well each of them 

describes how you would react toward the person in the scenario you read12. 

Direct punishment items: 

1. I would hit the person described in the scenario. 

2. I would insult the person described in the scenario to his face. 

3. I would shove the person described in the scenario. 

4. I would get in the face of the person described in the scenario. 

5. I would yell at or argue with the person described in the scenario. 

Indirect punishment items: 

1. I would spread negative information about the person described in the scenario to others. 

2. I would mention something bad I've heard about the person described in the scenario to 

other people who know him. 

3. I would try to get others to dislike the person described in the scenario. 

4. I would try to exclude this person from a social group. 

5. I would tell a friend an embarrassing secret I've heard about this person. 

Individual differences and demographic questions. 

Finally, in Study 4, we administered the TDDS and BAQ as in Study 3, to measure 

individual differences in trait aggression and trait disgust. The demographic questions used in 

Study 4 were identical to those used in Study 3. 

  

                                                           

 

 
12 Responses were measured on a 7-point scale ranging from strongly disagree (1) to strongly agree 

(7). All punishment items were presented in randomized order. 
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Descriptive Statistics and Bivariate Correlations 

Study 1. 

 

Table S5.1. Means, Standard Deviations, and Zero-order Correlations among the Emotions Reported 

in Study 1 (N = 201). 

  M SD 1 2 3 4 5 

1 Anger 5.77 1.39 --     

2 Disgust 4.35 1.90 -.01 --    

3 Fear 3.49 1.79 -.05 .11 --   

4 Sadness 3.97 1.68 .04 -.03 .32** --  

5 Happiness 1.29 0.93 -.28** -.06 .09 .03 -- 

6 Surprise 2.96 1.45 .10 .27** .33** .23** .04 

Note. **p < .001 
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Study 2. 

 

Table S5.2. Means, Standard Deviations, and Zero-order Correlations among Emotions 

Reported in Study 2 (N = 506). 

  M SD 1 2 3 4 5 6 7 8 

1 Anger 2.05 1.36 --        

2 Disgust 2.20 1.43 .64** --       

3 Embarrassed 0.93 1.23 .19** .27** --      

4 Contemptuous 1.62 1.34 .53** .45** .17** --     

5 Grateful 1.12 1.29 -.23** -.22** -.08 -.17** --    

6 Elevated 1.02 1.12 .02 .02 .04 .02 .35** --   

7 Guilty 0.64 1.01 .12* .07 .38** .06 .04 .13* --  

8 Shameful 0.86 1.16 .24** .26** .57** .17** -.04 .17** .50** -- 

9 Proud 0.94 1.17 -.19** -.19** -.14* -.09 .57** .38** -.04 -.13* 

Note. *p < .05, **p < .001 
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Study 3. 

 

Table S5.3a. Means, Standard Deviations, and Zero-order Correlations among the Emotions Reported 

in Study 3 (N = 819). 

  M SD 1 2 3 4 5 

1 Anger 5.33 1.65 --     

2 Disgust 4.54 1.85 .25** --    

3 Fear 3.72 1.79 .01 .23** -- 
 

 

4 Sadness 3.67 1.79 .18** .16** .34** -- 
 

5 Happiness 1.48 1.24 -.31** -.15** -.03 -.17** -- 

6 Surprise 4.28 1.79 .01 .25** .51** .17** -.06 

Note. **p < .001 
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Table S5.3b. Means, Standard Deviations, Internal Consistency Reliability Coefficients, and Zero-

order Correlations among the Variables in Study 3 (N = 819). 

  M SD 1 2 3 4 5 6 7 8 9 

1 Anger 5.33 1.65 --         

2 Disgust 4.54 1.85 .25** --        

3 
Direct 

punishment 
2.54 1.48 .13** .13** .88       

4 
Indirect 

punishment 
3.20 1.31 .12** .23** .48** .74      

5 
Moral 

wrongness 
75.88 25.80 .29** .22** .27** .27** --     

6 
Trait 

aggression 
2.56 0.70 .01 .08* .38** .29** .01 .82    

7 
Pathogen 

disgust 
4.72 1.17 .05 .10* .01 .11** .27** .09* .84   

8 
Sexual 

disgust 
3.58 1.55 .01 .01 -.07 -.01 .17** 

-

.10* 
.47** .88  

9 Moral disgust 4.48 1.50 .12** .13** .02 .03 .27** -.07 .38** .36** .92 

Note. The coefficients in the diagonal in bold are the Cronbach’s alpha for each scale. *p < .05, **p < 

.001 
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Table S5.3c. Means and Standard Deviations for Participant Ratings of Moral Wrongness per 

Scenario in Study 3. 

Scenario # Moral Wrongness Scenario # Moral Wrongness 

 M SD  M SD 

1 57.70 31.99 11 73.07 23.29 

2 84.84 14.68 12 83.07 14.78 

3 57.24 30.40 13 74.38 26.23 

4 76.53 22.32 14 76.43 21.66 

5 76.49 28.14 15 65.97 23.09 

6 73.28 29.73 16 60.42 33.40 

7 56.53 28.29 17 90.87 18.55 

8 72.73 20.80 18 90.66 16.12 

9 82.40 21.47 19 81.40 22.80 

10 84.98 21.68 20 92.27 14.69 
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Study 4. 

 

Table S5.4a. Means, Standard Deviations, and Zero-order Correlations among the Emotions Reported 

in Study 4 (N = 347). 

  M SD 1 2 3 4 5 

1 Anger 5.87 1.35 --     

2 Disgust 4.73 1.85 .10 --    

3 Fear 3.93 1.79 -.06 .24** --   

4 Sadness 3.31 1.77 -.08 .09 .34** --  

5 Happiness 1.33 0.97 -.34** -.12* .02 .08 -- 

6 Surprise 4.15 1.74 .04 .31** .48** .16* -.06 

Note. The coefficients in the diagonal in bold are the Cronbach’s alpha for each scale. *p < .05, **p < 

.001. 
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Table S5.4b. Means, Standard Deviations, Internal Consistency Reliability Coefficients, and Zero-

order Correlations among the Variables in Study 4 (N = 347). 

  M SD 1 2 3 4 5 6 7 8 9 

1 Anger 5.87 1.35 --         

2 Disgust 4.73 1.85 .10 --        

3 
Direct 

punishment 
3.38 1.54 .14* .01 .87       

4 
Indirect 

punishment 
3.65 1.61 .06 .13* .42** .86      

5 
Moral 

wrongness 
79.57 20.62 .14* .16* .18** .14* --     

6 
Trait 

aggression 
2.55 0.75 .03 -.02 .55** .24** .01 .85    

7 
Pathogen 

disgust 
4.78 1.12 .06 .01 .07 .04 .26** .13* .85   

8 
Sexual 

disgust 
3.63 1.55 -.06 -.07 -.07 .02 .10 -.03 .44** .87  

9 
Moral 

disgust 
4.07 1.66 

-

.15* 
.01 .05 -.01 .22** -.07 .28** .33** .94 

Note. The coefficients in the diagonal in bold are the Cronbach’s alpha for each scale. *p < .05, **p < 

.001. 
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Equations for Multi-Level Modeling 

Below, we report on the equations we used for the multi-level modeling analyses in Study 3 

(example shows equations for anger, disgust, indirect punishment, and participant sex 

predicting direct punishment): 

Level 1: DirPunij = β0j + β1j(Anger)ij + β2j(Disgust)ij + β3j(IndirPun)ij + β4j(Sex)ij +eij 

where β0j refers to the intercept of direct punishment in scenario j, β1j(Anger)ij, β2j(Disgust)ij, 

β3j(IndirPun)ij, and β4j(Sex)ij  respectively refer to the slopes for the relationships of anger, 

disgust, indirect punishment, and participant sex with direct punishment in scenario j, and eij 

refers to the random error of prediction for this equation. 

Level 2: β0j = γ00 + u0j 

where γ00 refers to the overall intercept of direct punishment across all scenarios and u0j  refers 

to the random error component (i.e., the deviation of scenario intercept from the overall 

intercept), 

and β1j = γ10 + u1j 

β2j = γ20 + u2j 

β3j = γ30 + u3j 

β4j = γ40 + u4j 

where γ10, γ20, γ30, and γ40 refer to the average slopes of the relationships between direct 

punishment and the Level 1 predictors, and u1j, u2j, u3j, and u4j  refer to error components (i.e. 

the deviation of the scenario slopes from the overall slope). 
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Additional Analyses 

Study 2. To test for the effects of the target of moral violations (self versus other) on 

participants’ emotional responses (anger versus disgust) in Study 2, we ran additional 

analyses including immoral acts that participants simply learned about via personal 

communication, the internet and social media, or other news outlets. In total, this set of 

analyses included 1450 descriptions of moral violations, out of which 929 (64.1%) concerned 

acts that participants learned about from external sources. In response to these daily immoral 

acts, participants most strongly experienced feelings of disgust (M = 2.33, SD = 1.42), 

followed by anger (M = 2.06, SD = 1.38), and contempt (M = 1.67, SD = 1.38). As with our 

main analyses for Study 2, endorsements of anger and disgust were highly correlated, r = .67, 

95% CI [0.63, 0.70], p < .001. 

We used multi-level modeling (Restricted Maximum Likelihood Estimation) with 

random intercepts and slopes, to test whether the target of immoral acts (Self: N = 177; Other: 

N = 1273) influenced anger versus disgust. As with our main analyses, results showed that 

the difference between anger and disgust varied depending on whether the target of the moral 

violation was the self or someone else, F(1, 1409.95) = 26.91, p < .001, d = -0.41, 95% CI [-

0.57, -0.25]. Participants reported more anger relative to disgust when they were the target of 

an immoral act (M = 0.15, CI [-0.02, 0.31]), whereas they reported more disgust relative to 

anger when someone else was the target (M = -0.32, CI [-0.39, -0.26]).  

Additional analyses showed that anger was higher when the moral violation targeted 

the self, F(1, 1345.19) = 24.02, p < .001, d = -0.37, 95% CI [-0.53, -0.21], whereas disgust 

was just as high when the target was another person as when the target was the self, F(1, 

1339.39) = 0.07, p > .25, d = -0.02, 95% CI [-0.18, 0.14]. Consistent with our main analyses, 

we also tested the effects of target on endorsements of each emotion while controlling for the 

other (i.e., how target influences anger when controlling for disgust and vice-versa). Results 
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showed that anger was higher in response to self-relevant moral violations, F(1, 1406.98) = 

37.73, p < .001, d = -0.38, CI [-0.54, -0.22], whereas disgust was higher in response to 

violations that targeted someone else compared to the self, F(1, 1401.89) = 13.11, p < .001, d 

= 0.21, CI [0.06, 0.37] (see Figure S5.1). 

 

 

 

Figure S5.1. Means and 95% CIs for anger and disgust depending on target of moral 

violation. ** p < .001 
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Study 3. To test for the effects of emotion on punishment, while controlling for mean 

ratings of moral wrongness per moral violation scenario, we used multi-level modeling 

analyses (REML), in which we allowed both the intercepts and slopes to vary across 

scenarios. We regressed direct punishment on anger and disgust, while controlling for 

indirect punishment; similarly, we regressed indirect punishment on anger and disgust, while 

controlling for direct punishment. In both analyses, we controlled for mean ratings of moral 

wrongness (Level 2 predictor) and participant sex. Consistent with our main analyses, after 

controlling for moral wrongness, anger positively related to direct punishment, t(139.25) = 

2.41, p = .017, b = 0.07, 95% CI [0.01, 0.13], whereas disgust did not, t(805.31) = 0.04, p > 

.25, b =  0.001, 95% CI [-0.05, 0.05]. Also consistent with our main analyses, disgust 

positively related to indirect punishment, t(166.25) = 5.37, p < .001, b = 0.12, 95% CI [0.08, 

0.17], but anger did not, t(863.31) = 1.51, p = .131, b = 0.04, 95% CI [-0.01, 0.09]. When 

controlling for trait aggression and moral disgust sensitivity, results remained virtually 

unchanged (see Tables S5.5a and S5.5b). 

  



SUPPLEMENTARY INFORMATION  270 
 

 

 

Table S5.5a. Unstandardized Regression Coefficients and 95% CIs for the Effects of Anger and 

Disgust on Direct Punishment, When Controlling for Participant Sex, Indirect Punishment, Moral 

Wrongness, and Individual Differences. 

 t df b p Lower CI Upper CI 

Anger 2.83 62.33 0.07 .006 0.02 0.13 

Disgust -0.55 789.62 -0.01 .584 -0.06 0.03 

Participant sex -5.68 795.27 -0.47 < .001 -0.63 -0.31 

Indirect punishment 9.08 65.14 0.34 < .001 0.27 0.42 

Moral wrongness 3.30 18.85 0.03 .004 0.01 0.04 

Trait aggression 7.95 97.20 0.53 < .001 0.39 0.66 

Moral disgust 1.38 792.62 0.04 .168 -0.02 0.09 

 

Table S5.5b. Unstandardized Regression Coefficients and 95% CIs for the Effects of Anger and 

Disgust on Indirect Punishment, When Controlling for Participant Sex, Direct Punishment, Moral 

Wrongness, and Individual Differences. 

 t df b p Lower CI Upper CI 

Anger 1.74 796.26 0.04 .081 -0.01 0.09 

Disgust 5.44 795.77 0.12 < .001 0.08 0.16 

Participant sex -1.44 784.83 -0.12 .150 -0.28 0.04 

Direct punishment 7.91 27.50 0.33 < .001 0.24 0.42 

Moral wrongness 2.97 13.75 0.02 .010 0.01 0.03 

Trait aggression 3.85 794.08 0.23 < .001 0.11 0.35 

Moral disgust -0.15 788.88 -0.004 .882 -0.06 0.05 
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Supplementary Information for Chapter  6 

Examples of Norm Violations 

Self-relevant norm violations. 

1. Someone approached me at the train station and asked if I wanted to buy a (stolen bike). 

2. A friend expressed himself negatively about Islam multiple times. 

3. An acquaintance asked me if I wanted to take part in a photoshoot. She wasn't very 

communicative but eventually we agreed on meeting on June the 26th at 1 o'clock in the 

afternoon. But she didn't give me a location and haven't heard from her since I asked for it. 

4. A homeless person with whom I had a nice conversation, suddenly went crazy when the 

bus driver didn't close the door quick enough and loudly screaming he banged against the bus 

door. 

5. A patient in the hospital acted rudely toward me (doctor in training) and made 

condescending remarks. 

6. I'm in a hotel and filled up my 2 bottles of water during the breakfast buffet. I heard a man 

at the table next to me say to his table companions that this wasn't allowed. 

7. The supervisor at work complained about the way tests were being done. He tried to 

influence the results. 

8. Someone screamed at me when I wanted to help out. 

9. The car driver crossed the red light. 

10. I was working when a man without shirt came to ask things. Some other guests were 

looking a bit uncomfortable. 

11. I was on a bike and a parked car drove past me to get onto the road. The driver saw I had 

to brake hard and shouted "boo" from the window. 

12. Bus driver for a Texel taxi was very rude and didn't help us by driving 5 minutes further, 

resulting in us having to walk half an hour with our luggage. 
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13. When I was parking this afternoon, some other driver deemed it necessary to honk loudly. 

He probably thought I wasn't fast enough. 

14. I was called with a question regarding my sick father. The callers were my fathers’ 

friends. The questions made me feel cornered. 

15. He tried to flirt with me and I didn't take it kindly. 

16. He told me about his father's finances, who just passed away. This was rather 

inappropriate. 

17. Last week I bought pizzas and put them in the common freezer. One of my roommates 

took a pizza from the freezer. I found my pizza in the kitchen, defrosted. 

18. We were having lunch with colleagues. One colleague, who I don’t really get, ridiculed 

clothing of other colleagues passing by. They didn't hear it but it gave me an unpleasant 

feeling. 

19. Went with my son to the swimming pool in the Vondelpark and saw a man making 

pictures from naked children at a distance (not my son, he was wearing something). 

20. An order won't go through because someone claims to have never agreed to it, even 

though he did. Perhaps his superior wasn't aware and now he is shouting that he never agreed 

to it. 

21. Perpetrator is a festival organizer. There were holes in the road, covered with sand, which 

made me fall over. jacket dirty, beer spilled over my watch and a customer service nowhere 

to be seen. bad. 

22. Builders at the neighbors downstairs cut off the main water valve without informing 

anybody, even though they promised last week (when the same happened) to always give a 

heads up first. 

23. Someone in the supermarket committed shoplifting. I don't know her and she's not from 

around here. 
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24. Mother of babysitting family was 45 min late. 

25. The neighbors were in a fiery argument and I watched them from my balcony. It was a 

couple and they cursed at each other. 

Other-relevant norm violations. 

1. Impolite addicts did not want to pay for beer at the supermarket. 

2. A boy at the service desk in the super market was all ruffled up because someone cursed 

him. 

3. During News Hour, people from Groningen were speaking about having a hard time 

getting damage repairs from the Dutch Oil Company. According to the Dutch Oil Company, 

it keeps needing further investigation, while the people from Groningen suffer. 

4. Tennis trainer reacted on a wrongly played ball. Player said he also knew that. 

5. A friend of mine was lying on a nude beach and the perpetrator was looking at people with 

binoculars. 

6. My partner wanted to be of too much help. 

7. Client does not want his colleague to help him. 

8. This is not something I experienced first-hand. Today was my day off and I have been 

inside all day. What bothered me was something I saw in the media. The immigration policy 

in the US, where parents are separated from their children. I find this disgusting and not right. 

9. The tenant of a training area was creating a problem when our club trained there for the 

first time last week. 

10. On Pinkpop, four people were hit by a car. One dead. Three heavily wounded. The 

perpetrator ran. 

11. Someone told me that he was cheated on in a relationship. 

12. Someone was being yelled to. 
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13. One of my uncles went on about refugees and that they should not have been taken in, 

yada yada 

14. The same person yelled, was aggressive, verbally and physically. 

15. Neighbor lets her dog poop in the yard. The whole neighborhood experiences the stench. 

16. Car driver who wants to keep driving while the traffic worker points out that the road is 

closed. 

17. In a one-way road, despite the numerous signs that portray this, still pull onto the wrong 

side of the road to not have to drive around. This happens structurally. 

18. A perpetrator (passed away this week, was now 94), used to be very strict to his children, 

so the son became rebellious. 

19. It was a person from Dutch descent (employee at a diner) who was being somehow 

patronizing to the person who spoke English. There was a very mean reaction to a simple 

question. 

20. In the supermarket, I see a man suddenly turn his cart without looking to go the other 

way. He almost hits another customer who walked there. He starts to mumble, but still 

loudly, blaming the other customer. 

21. Scooter store did not sign out a scooter, so we got a fine for driving without insurance, 

while we do not own the scooter for two years. 

22. I saw two people getting into a fight at a cafe, due to a soccer game beteen Tunis and 

Belgium. 

23. A customer in a store left his trash. 

24. One of the students was very angry and rebellious because he is getting another teacher 

after the holiday, made ugly gestures to a teacher. 

25. Same case. Colleague is being treated poorly by manager. 
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Additional Results 

Endorsement of punishment motivations.  

Table S6.1. Mean differences between endorsement of different types of motivations to 

punish offenders—via physical means, verbal means, gossip, and social exclusion—in daily 

assessments.  

 

Reference Category Physical Verbal Gossip 

Verbal -0.31*** -  

Gossip -0.69*** -0.37*** - 

Social Exclusion -0.66*** -0.34*** -0.03 

Notes. The first column shows the reference category. P-values are adjusted for multiple 

comparisons using Bonferroni correction. *** p < .001. 

 

Welfare tradeoff ratio (WTR) and punishment.  

WTR and daily punishment motivations. We ran a linear mixed model with punishment 

type, participant gender, WTR, and the interactions between participant gender × punishment 

type and WTR × punishment type, predicting punishment motivations. 

Within-person changes in WTR toward offenders were negatively associated with 

punishment motivations, F(1, 697.57) = 15.69, p < .001. Consistent with predictions, there 

was a significant interaction of WTR (within-person centered) × punishment type predicting 

motivations, F(3, 4253.25) = 19.92, p < .001. Within-person changes in WTR were more 

strongly, negatively associated with social exclusion compared to all other motivations (all ps 

≤ .001; see Table S6.2).  

We observed a similar pattern of results for the relations between person-average WTR 

and motivations. People who generally valued offenders more reported weaker punishment 

motivations, F(1, 922.13) = 26.37, p < .001. Further, there was a significant interaction of 

WTR (person-average) × punishment type predicting motivations, F(3, 4433.33) = 21.65, p < 

.001. Planned contrasts showed that people who generally valued offenders more endorsed 
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less social exclusion compared to physical and verbal confrontation motivations (both ps < 

.001). Person-average WTR did not differentially relate to social exclusion and gossip (p = 

.987; see Table S6.2). 

Table S6.2. Parameter estimates from a linear mixed model with punishment type, WTRown, 

and the WTRown × punishment type interaction as predictors of punishment motivations.  

 

 Estimate t df p 

Intercept 3.11 57.51 3473.32 < .001 

Physical  -0.96 -15.33 4704.45 < .001 

Verbal  -0.53 -8.60 4594.26 < .001 

Gossip 0.03 0.48 4288.59 .632 

WTRown  

(person-centered) 
-0.16 -6.51 1072.91 < .001 

Physical × WTRown 

(person-centered) 
0.10 6.09 4641.87 < .001 

Verbal × WTRown 

(person-centered) 
0.12 7.08 4436.94 < .001 

Gossip × WTRown 

(person-centered) 
0.05 3.35 4029.86 .001 

WTRown  

(person-average) 
-0.12 -7.03 2552.25 < .001 

Physical × WTRown 

(person-average) 
0.12 6.66 4648.92 < .001 

Verbal × WTRown 

(person-average) 
0.08 4.36 4576.79 < .001 

Gossip × WTRown 

(person-average) 
-0.0002 -0.02 4329.35 .987 

Notes. Social exclusion motivations are used as the reference category. Physical: “I felt like 

physically intervening to stop the offender.”; Verbal: “I felt like yelling at or arguing with 

the offender.”; Gossip: “I felt like sharing negative information about the offender to 

others.”; Social exclusion: “I felt like excluding the offender from my social interactions in 

the future.” The model controls for gender and the gender × punishment type interaction. 

 

In sum, both within-person, situational changes and person-average differences in WTR 

toward offenders were negatively associated with participants’ punishment motivations. More 

pertinent to our hypotheses, when people valued offenders more, either in a specific situation 

or across situations, they endorsed weaker indirect compared to confrontational motivations. 

WTR and daily punishment behaviors. We used GEEs with punishment type 

(confrontation, gossip, and social avoidance), participant gender, WTR, and the interactions 
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between participant gender × punishment type and WTR × punishment type, predicting 

punishment behaviors.  

Overall, within-person changes in WTR were not associated with the odds of engaging 

in punishment (p =.098). More pertinent to our hypotheses, though, there was a significant 

interaction of WTR (person-centered) × punishment type predicting punishment behaviors, 

Wald χ2(2) = 74.42, p < .001. Planned contrasts indicated that situational increases in WTR 

toward offenders were associated with increased odds of direct confrontation compared to 

both gossip (OR = 1.28, p < .001) and social avoidance (OR = 1.35, p < .001). 

Person-average differences in WTR toward offenders were overall negatively associated 

with the odds of engaging in punishment, Wald χ2(1) = 5.55, p = .018. There was also a 

significant interaction of WTR (person-average) × punishment type predicting punishment 

behaviors, Wald χ2(2) = 41.14, p < .001. As above, planned contrasts indicated that person-

average increases in WTR were associated with increased odds of confrontation compared to 

gossip (OR = 1.17, p < .001) and compared to social avoidance (OR = 1.25, p < .001). 

In sum, both within-person, situational changes and person-average differences in WTR 

toward offenders were differentially associated with the odds of distinct punishment 

behaviors. When people valued offenders more, either in a specific situation or across 

situations, they were more likely to directly confront them compared to gossiping about or 

socially avoiding them.  

Emotional closeness and punishment.  

Emotional closeness and daily punishment motivations. We ran a linear mixed model 

with punishment type (physical confrontation, verbal confrontation, gossip, and social 

exclusion), participant gender, emotional closeness, and the interactions between participant 

gender × punishment type and emotional closeness × punishment type, predicting punishment 

motivations. 
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Within-person increases in emotional closeness toward offenders were overall 

negatively associated with endorsement of punishment motivations, F(1, 1140.12) = 46.48, p 

< .001. Further, there was a significant interaction of emotional closeness (within-person 

centered) × punishment type, F(3, 4216.47) = 21.48, p < .001. Consistent with findings on 

WTR and punishment motivations, within-person changes in emotional closeness toward 

offenders were more strongly, negatively associated with social exclusion compared to all 

other motivations (all ps < .001; see Table S6.3). 

Table S6.3. Parameter estimates based on a linear mixed model with punishment type, 

emotional closeness (EC), and EC × punishment type predicting punishment motivations. 

The model controls for gender and the gender × punishment type interaction.  

 

 Estimate t df p 

Intercept 3.75 37.52 3972.12 < .001 

Physical  -1.54 -12.96 5679.06 < .001 

Verbal -1.07 -9.09 5416.49 < .001 

Gossip -0.21 -1.82 3733.43 .068 

EC (person-centered) -0.35 -9.83 2422.77 < .001 

Physical × EC 

(person-centered) 
0.21 6.23 4480.14 < .001 

Verbal × EC 

(person-centered) 
0.25 7.56 4625.95 < .001 

Gossip × EC 

(person-centered) 
0.14 4.20 3956.04 < .001 

EC (person-average) -0.49 -10.33 3793.95 < .001 

Physical × EC 

(person-average) 
0.44 7.98 5678.60 < .001 

Verbal × EC 

(person-average) 
0.37 6.70 5409.86 < .001 

Gossip × EC 

(person-average) 
0.12 2.18 3730.29 .029 

Notes. Social exclusion motivations are used as the reference category. Physical: “I felt like 

physically intervening to stop the offender.”; Verbal: “I felt like yelling at or arguing with the 

offender.”; Gossip: “I felt like sharing negative information about the offender to others.”; 

Social exclusion: “I felt like excluding the offender from my social interactions in the future.” 

 

Similarly, person-average increases in emotional closeness toward offenders were 

negatively associated with punishment motivations, F(1, 1258.93) = 54.49, p < .001. Further, 

there was a significant interaction of emotional closeness (person-average) × punishment type 

predicting motivations, F(3, 4364.22) = 27.36, p < .001. Planned contrasts showed that 
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people who generally reported feeling more emotionally close to offenders endorsed less 

social exclusion compared to all other motivations (all ps < .05; see Table S6.3).  

In sum, both within-person, situational changes and person-average differences in 

emotional closeness toward offenders were negatively associated with punishment 

motivations. More pertinent to our hypotheses, when people felt more emotionally close to 

offenders, both within and across situations, they showed weaker motivations to indirectly 

punish them via social exclusion.  

Emotional closeness and daily punishment behaviors. We used GEEs with punishment 

type (confrontation, gossip, and social avoidance), participant gender, emotional closeness, 

and the interactions between participant gender × punishment type and emotional closeness × 

punishment type, predicting punishment behaviors.  

Overall, within-person changes in emotional closeness were not associated with the odds 

of engaging in punishment (p = .109). More relevant to our hypotheses and consistent with 

findings on WTR and punishment, we observed a significant interaction of emotional 

closeness (person-centered) × punishment type predicting behaviors, Wald χ2(2) = 118.74, p 

< .001. Planned contrasts indicated that situational increases in emotional closeness toward 

offenders were associated with increased odds of direct confrontation, compared to both 

gossip (OR = 1.83, p < .001) and social avoidance (OR = 2.22, p < .001). While emotional 

closeness was positively associated with the odds of directly confronting offenders (b = 0.42, 

p < .001), it was negatively associated with the odds of gossiping about them (b = -0.19, p < 

.001) and socially avoiding them (b = -0.38, p < .001). 

Person-average changes in emotional closeness toward offenders were overall 

negatively associated with the odds of engaging in punishment, Wald χ2(1) = 8.54, p = .003. 

There was also a significant interaction of emotional closeness (person-average) × 

punishment type predicting punishment behaviors, Wald χ2(2) = 65.67, p < .001. Planned 
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contrasts indicated that person-average increases in emotional closeness were associated with 

increased odds of direct confrontation, compared to gossip (OR = 1.79, p < .001) and 

compared to social avoidance (OR = 2.67, p < .001).  

In sum, both within-person, situational changes and person-average differences in 

emotional closeness toward offenders were differentially associated with the odds of distinct 

punishment behaviors. When people felt emotionally closer to offenders, either in a specific 

situation or across situations, they were more likely to directly confront them compared to 

gossiping about or socially avoiding them.  

Victim of offenses and punishment. 

Victim of offenses and daily punishment motivations. We ran a linear mixed model with 

punishment type (physical confrontation, verbal confrontation, gossip, and social exclusion), 

participant gender, and a variable coding the victim of offenses (1 = self; 2 = other) as 

predictors of punishment motivations. The model also included the interactions between 

participant gender × punishment type and victim × punishment type. Results showed that 

there was no effect of the victim of offenses on endorsed motivations (p = .571), and the 

victim × punishment type interaction was not significant (p = .174). 

Victim of offenses and daily punishment behaviors. We used GEEs with punishment 

type (confrontation, gossip, and social avoidance), participant gender, victim, and the 

interactions between participant gender × punishment type and victim × punishment type, 

predicting punishment behaviors.  

Results showed that being personally victimized by a violation (compared to someone 

else being victimized) was positively associated with punishment, Wald χ2(1) = 94.23, p < 

.001. In response to self-relevant (compared to other-relevant) violations, participants were 

more likely to directly confront (b = 1.07, p < .001), gossip about (b = 0.45, p < .001) and 

socially exclude offenders (b = 0.42, p < .001). Importantly, the interaction of victim × 
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punishment type was significant, Wald χ2(2) = 19.97, p < .001, such that being personally 

victimized by a violation had a stronger effect on direct confrontation, compared to gossip 

and compared to social avoidance (both ps < .001). 

In sum, participants’ motivations to punish norm violations were unrelated to whether 

they were personally victimized or whether they were mere observers. However, self-relevant 

violations were associated with increased odds of all punishment behaviors and, especially 

so, with direct confrontation of offenders. 

Moral wrongness and punishment. 

Moral wrongness and daily punishment motivations. We ran a linear mixed model with 

punishment type (physical confrontation, verbal confrontation, gossip, and social exclusion), 

participant gender, moral wrongness, and the interactions between participant gender × 

punishment type and moral wrongness × punishment type, predicting punishment 

motivations.  

Within-person, situational increases in moral wrongness were positively associated with 

punishment motivations, F(1, 1471.93) = 120.06, p < .001. Further, there was a significant 

interaction of moral wrongness (within-person centered) × punishment type, F(3, 4008.72) = 

3.92, p = .008. Planned contrasts indicated that moral wrongness (within-person centered) 

was most strongly associated with social exclusion motivations (b = 0.51, p < .001), 

compared to all other motivations (all ps <.01, see Table S6.4). 

We observed similar patterns for the relations between person-average moral wrongness 

and punishment motivations. People who in general perceived violations as more morally 

wrong endorsed stronger punishment motivations overall, F(1, 1306.88) = 62.39, p < .001. 

Further, there was a significant interaction of moral wrongness (person-average) × 

punishment type, F(3, 4213.49) = 4.19, p = .006. Moral wrongness (person-average) was 
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most strongly associated with social exclusion motivations (b = 0.42, p < .001; see Table 

S6.4). 

Table S6.4. Parameter estimates from a linear mixed model with punishment type, moral 

wrongness, and the moral wrongness × punishment type interaction as predictors of 

punishment motivations. 

 

 Estimate t df p 

Intercept 1.26 6.38 3519.08 < .001 

Physical  0.14 0.59 5838.62 .552 

Verbal  0.02 0.09 5551.19 .930 

Gossip 0.45 2.02 3532.99 .043 

Moral wrongness  

(person-centered) 
0.51 10.88 3217.97 < .001 

Physical × Moral wrongness 

(person-centered) 
-0.13 -2.71 4261.51 .007 

Verbal × Moral wrongness 

(person-centered) 
-0.14 -3.06 4386.70 .002 

Gossip × Moral wrongness 

(person-centered) 
-0.12 -2.58 3796.70 .010 

Moral wrongness  

(person-average) 
0.42 7.85 3542.27 < .001 

Physical × Moral wrongness 

(person-average) 
-0.22 -3.50 5839.16 < .001 

Verbal × Moral wrongness 

(person-average) 
-0.10 -1.57 5547.89 .116 

Gossip × Moral wrongness 

(person-average) 
-0.12 -1.94 3528.88 .052 

Notes. Social exclusion motivations are used as the reference category. Physical: “I felt like 

physically intervening to stop the offender.”; Verbal: “I felt like yelling at or arguing with the 

offender.”; Gossip: “I felt like sharing negative information about the offender to others.”; 

Social exclusion: “I felt like excluding the offender from my social interactions in the future.” 

The model controls for gender and the gender × punishment type interaction. 

 

In sum, both within-person, situational increases in moral wrongness and person-average 

increases in moral wrongness predicted greater punishment motivations. These effects were 

stronger for indirect, social exclusion motivations compared to other motivations.  

Moral wrongness and daily punishment behaviors. We used GEEs with punishment type 

(confrontation, gossip, and social avoidance), participant gender, moral wrongness, and the 
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participant gender × punishment type and moral wrongness × punishment type interactions 

predicting punishment behaviors. 

Within-person increases in moral wrongness were overall positively associated with the 

odds of engaging in punishment, Wald χ2(1) = 5.93, p = .015. Further, there was a significant 

interaction of moral wrongness (within-person centered) × punishment type predicting 

behaviors, Wald χ2(2) = 20.62, p < .001. Planned contrasts indicated that moral wrongness 

(within-person centered) was associated with decreased odds of direct confrontation 

compared to both gossip (OR = 0.68, p < .001) and to social avoidance (OR = 0.67, p < .001).  

However, we observed no association between person-average moral wrongness and the 

odds of punishment. People who in general perceived violations as more morally wrong were 

not more likely to engage in punishment behaviors (p = .585). There was also no significant 

interaction between moral wrongness (person-average) × punishment type predicting 

behaviors (p = .120).  

In sum, within-person, situational increases in moral wrongness predicted decreased 

odds of directly confronting offenders, but increased odds of gossip and social avoidance. 

Person-average changes in moral wrongness were not associated with different punishment 

behaviors. 

Harmfulness and punishment.  

Harmfulness and daily punishment motivations. We ran a linear mixed model with 

punishment type (physical confrontation, verbal confrontation, gossip, and social exclusion), 

participant gender, harmfulness, and the interactions between participant gender × 

punishment type and harmfulness × punishment type, predicting punishment motivations. 

Within-person, situational increases in harmfulness were positively associated with 

punishment motivations, F(1, 1410.70) = 94.49, p < .001. However, we observed no 
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statistically significant interaction of harmfulness (within-person centered) × punishment 

type, F(3, 4257.37) = 0.28, p = .840 (see Table S6.5). 

Table S6.5. Parameter estimates based on a linear mixed model with punishment type, 

harmfulness, and harmfulness × punishment type predicting motivations. 

 

 Estimate t df p 

Intercept 1.42 6.98 3519.80 < .001 

Physical  -0.37 -1.54 5799.26 .123 

Verbal  -0.18 -0.76 5417.38 .445 

Gossip 0.32 1.40 3525.53 .162 

Harmfulness  

(person-centered) 
0.36 8.23 3036.85 < .001 

Physical × Harmfulness 

(person-centered) 
-0.04 -0.80 4658.99 .421 

Verbal × Harmfulness 

(person-centered) 
-0.03 -0.75 4771.10 .453 

Gossip × Harmfulness 

(person-centered) 
-0.03 -0.68 3940.99 .496 

Harmfulness  

(person-average) 
0.38 6.68 3569.36 < .001 

Physical × Harmfulness 

(person-average) 
-0.08 -1.21 5797.97 .224 

Verbal × Harmfulness 

(person-average) 
-0.04 -0.65 5416.56 .518 

Gossip × Harmfulness 

(person-average) 
-0.08 -1.30 3527.28 .192 

Notes. Social exclusion motivations are used as the reference category. Physical: “I felt like 

physically intervening to stop the offender.”; Verbal: “I felt like yelling at or arguing with the 

offender.”; Gossip: “I felt like sharing negative information about the offender to others.”; 

Social exclusion: “I felt like excluding the offender from my social interactions in the future.” 

The model controls for gender and the gender × punishment type interaction.  

 

We observed the same pattern of results for the relations between person-average 

harmfulness and punishment motivations. People who in general perceived violations as more 

harmful endorsed stronger punishment motivations, F(1, 1310.01) = 61.39, p < .001. 

However, there was no significant interaction of harmfulness (person-average) × punishment 

type, F(3, 4209.53) = 0.74, p = .525 (see Table S6.5).  
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In sum, both within-person, situational increases and person-average increases in 

harmfulness predicted stronger punishment motivations. However, the effects of harmfulness 

on motivations did not differ depending on the type of punishment. 

Harmfulness and punishment behaviors. We used GEEs with punishment type 

(confrontation, gossip, and social avoidance), participant gender, harmfulness, and the 

participant gender × punishment type and harmfulness × punishment type interactions 

predicting punishment behaviors. 

Within-person increases in harmfulness were overall positively associated with the odds 

of engaging in punishment, Wald χ2(1) = 4.87, p = .027. Consistent with findings regarding 

punishment motivations, there was no statistically significant interaction of harmfulness 

(within-person centered) × punishment type predicting behaviors (p = .099). 

Further, person-average increases in harmfulness were positively associated with the 

odds of engaging in punishment, Wald χ2(1) = 5.46, p = .019. As above, there was no 

significant interaction between harmfulness (person-average) × punishment type predicting 

behaviors (p = .348).  

In sum, both within-person, situational increases and person-average increases in 

harmfulness were associated with increased odds of punishment behaviors. However, the 

effects of harmfulness on punishment did not differ depending on the type of behavior. 

Perceived power and punishment.  

Perceived power and daily punishment motivations. We ran a linear mixed model with 

punishment type (physical confrontation, verbal confrontation, gossip, and social exclusion), 

participant gender, power, and the interactions of participant gender × punishment type and 

power × punishment type, predicting punishment motivations. 

Within-person changes in perceived power were negatively associated with punishment 

motivations, F(1, 1635.80) = 7.18, p = .007. Further, there was a significant interaction of 
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perceived power (within-person centered) × punishment type, F(3, 4247.63) = 2.75, p = .041. 

This interaction was driven by power more strongly (negatively) relating to social exclusion 

compared to verbal confrontation motivations (p = .011) (see Table S6.6). 

 

Table S6.6. Parameter estimates based on a linear mixed model with punishment type, power, 

and power × punishment type predicting motivations.  

 

 Estimate t df p 

Intercept 3.25 26.13 3733.10 < .001 

Physical  -0.95 -6.50 5828.31 < .001 

Verbal  -0.54 -3.72 5162.47 < .001 

Gossip 0.12 0.89 3411.62 .376 

Power 

(person-centered) 
-0.16 -3.12 3594.75 .002 

Physical × Power  

(person-centered) 
0.06 1.20 4637.48 .228 

Verbal × Power 

(person-centered) 
0.13 2.53 4717.07 .011 

Gossip × Power 

(person-centered) 
0.01 0.14 3936.69 .885 

Power 

(person-average) 
-0.26 -4.09 3725.88 < .001 

Physical × Power 

(person-average) 
0.16 2.14 5822.19 .032 

Verbal × Power 

(person-average) 
0.11 1.50 5189.88 .132 

Gossip × Power 

(person-average) 
-0.05 -0.73 3461.04 .467 

Notes. Social exclusion motivations are used as the reference category. Physical: “I felt like 

physically intervening to stop the offender.”; Verbal: “I felt like yelling at or arguing with the 

offender.”; Gossip: “I felt like sharing negative information about the offender to others.”; 

Social exclusion: “I felt like excluding the offender from my social interactions in the future.” 

The model controls for gender and the gender × punishment type interaction.  

 

We observed similar patterns for the associations between person-average power and 

punishment motivations. People who in general perceived themselves to lack power had 

greater punishment motivations, F(1, 1292.24) = 18.51, p < .001. Further, there was a 

significant interaction of power (person-average) × punishment type predicting punishment 
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motivations, F(3, 4114.19) = 3.36, p = .018. The interaction was driven by power more 

strongly negatively relating to social exclusion compared to physical confrontation 

motivations (p = .032) (see Table S6.6). 

In sum, decreases in power predicted stronger punishment motivations, and this effect 

was stronger for social exclusion motivations compared to confrontational motivations.  

Perceived power and daily punishment behaviors. We used GEEs with punishment type 

(confrontation, gossip, and social avoidance), participant gender, perceived power, and the 

interactions between participant gender × punishment type and perceived power × 

punishment type, predicting punishment behaviors. 

Overall, within-person changes in perceived power were not associated with the odds of 

engaging in punishment behaviors (p = .324). More relevant to our hypotheses, though, there 

was a significant interaction of power (within-person centered) × punishment type predicting 

behaviors, Wald χ2(2) = 42.19, p < .001. Planned contrasts indicated that situational increases 

in power were associated with increased odds of direct confrontation compared to gossip (OR 

= 1.91, p < .001) and to social avoidance (OR = 1.89, p < .001). 

Further, there was no association between person-average power and punishment 

behaviors (p = .370). However, we observed a significant interaction of power (person-

average) × punishment type predicting behaviors, Wald χ2(2) = 11.49, p = .003. People who 

generally perceived themselves as having more power were more likely to directly confront 

offenders compared to gossiping about them (OR = 1.57, p = .001) and compared to socially 

avoiding them (OR = 1.32, p = .065).  

In sum, both within-person, situational increases and person-average increases in power 

differentially related to punishment behaviors. Participants with more power, either within or 

across situations, were more likely to confront offenders rather than gossip or avoid them.  
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Emotions and punishment. 

Anger, disgust, and daily punishment motivations. We ran a linear mixed model with 

punishment type (physical confrontation, verbal confrontation, gossip, and social exclusion), 

participant gender, anger and disgust as predictors of punishment motivations. The model 

also included the interactions between participant gender × punishment type, anger × 

punishment type, and disgust × punishment type.  

Within-person increases in anger and disgust were positively associated with 

punishment motivations (anger: F(1, 372.55) = 67.16, p < .001; disgust: F(1, 450.90) = 

42.18, p < .001). Further, there was a significant interaction of disgust (within-person 

centered) × punishment type predicting motivations, F(3, 4166.67) = 3.79, p = .010. When 

participants felt more disgust, they reported stronger motivations to gossip about and exclude 

offenders, compared to physically confronting them. Disgust was not differentially related to 

physical and verbal punishment motivations (see Table S6.7). There was no interaction of 

anger (within-person centered) × punishment type, F(1, 4277.69) = 2.17, p = .089. 

We observed similar patterns for the associations between person-average anger and 

disgust and punishment motivations. People who generally experienced more anger and 

disgust had greater motivations to punish, (anger: F(1, 1309.93) = 36.45, p < .001; disgust; 

F(1, 1429.56) = 35.78, p < .001). There was a significant interaction of disgust (person-

average) × punishment type predicting motivations to punish offenders, F(3, 4439.01) = 6.81, 

p < .001. Participants who on average felt more disgust toward offenders had greater 

motivations to verbally confront, gossip about, or socially exclude them, compared to 

physically confronting them (see Table S6.7). There was also a significant interaction of 

anger (person-average) × punishment type, F(3, 4262.32) = 3.04, p = .028, driven by anger 

more strongly relating to verbal rather than physical confrontation. 
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In sum, we observed that within-person, situational increases, as well as person-average 

increases, in anger and disgust were positively associated with endorsed punishment 

motivations. Further, increases in felt disgust, both within specific situations and across 

situations, were more strongly associated with indirect punishment motivations, rather than 

confrontational ones. 

Anger, disgust, and daily punishment behaviors. We used GEEs with punishment type 

(confrontation, gossip, and social avoidance), participant gender, anger, disgust, and the 

interactions between participant gender × punishment type, anger × punishment type, and 

disgust × punishment type predicting punishment behaviors. 

Overall, within-person increases in anger and disgust were positively associated with the 

odds of punishment (anger: Wald χ2(1) = 7.62, p = .006; disgust: Wald χ2(1) = 10.36, p = 

.001). More relevant to our hypotheses, we observed that within-person changes in disgust 

were differentially associated with distinct behaviors, Wald χ2(2) = 11.43, p = .003. 

Specifically, increases in felt disgust were associated with higher odds of engaging in gossip 

(b = 0.28, p = .001) and social avoidance (b = 0.18, p = .046) compared to direct 

confrontation. Within-person changes in anger were not differentially associated with distinct 

behaviors (p = .185). 

We observed the same pattern for the associations between person-average emotions and 

punishment behaviors. Participants who on average experienced more disgust were more 

likely to engage in punishment (Wald χ2(1) = 10.49, p < .001), and person-average disgust 

had a stronger effect on gossip (b = 0.41, p = .001) and social avoidance (b = 0.56, p < .001) 

compared to direct confrontation (interaction effect: Wald χ2(2) = 17.99, p < .001). There 

were no effects of person-average anger on punishment behaviors (p = .307; interaction 

effect: p = .560). 
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Table S6.7. Parameter estimates based on a linear mixed model with punishment type, anger, 

disgust, and the anger × punishment type and disgust × punishment type interactions 

predicting motivations. 

 Estimate t df p 

Intercept 1.22 6.86 2814.86 < .001 

Verbal -0.78 -3.62 4292.11 < .001 

Gossip 0.04 0.22 3679.08 .824 

Social exclusion -0.35 -1.70 4145.23 .088 

Anger (person-centered) 0.19 4.79 970.36 < .001 

Verbal × Anger 

(person-centered) 
0.09 1.97 4756.23 .049 

Gossip × Anger 

(person-centered) 
0.05 1.05 4605.54 .293 

Social exclusion ×  

Anger (person-centered) 
0.10 2.31 3992.02 .021 

Anger (person-average) 0.19 3.56 3290.62 < .001 

Verbal × Anger 

(person-average) 
0.15 2.25 4665.96 .024 

Gossip × Anger 

(person-average) 
-0.03 -0.48 4092.95 .631 

Social exclusion ×  

Anger (person-average) 
0.06 0.91 4324.04 .361 

Disgust (person-centered) 0.12 3.26 1175.49 .001 

Verbal × Disgust 

(person-centered) 
0.03 0.70 4633.02 .483 

Gossip × Disgust 

(person-centered) 
0.11 2.75 4533.95 .006 

Social exclusion ×  

Disgust (person-centered) 
0.10 2.61 3873.57 .009 

Disgust (person-average) 0.05 1.06 4108.44 .289 

Verbal × Disgust  

(person-average) 
0.17 2.75 4923.72 .006 

Gossip × Disgust  

(person-average) 
0.22 3.76 4427.91 < .001 

Social exclusion ×  

Disgust (person-average) 
0.24 4.07 4378.78 < .001 

Notes. Physical confrontation motivations are used as the reference category. Physical: “I felt 

like physically intervening to stop the offender.”; Verbal: “I felt like yelling at or arguing with 

the offender.”; Gossip: “I felt like sharing negative information about the offender to others.”; 

Social exclusion: “I felt like excluding the offender from my social interactions in the future.” 

The model controls for gender and gender × punishment type. 
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In sum, both within-person, situational changes and person-average changes in disgust 

were differentially associated with punishment behaviors. Disgust, both within and across 

situations, was more strongly, positively associated with indirect rather than direct 

punishment behaviors. 
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Cooperation is a cornerstone of human societies, but there are many instances in 

which it breaks down—from minor daily conflicts to large-scale challenges such as human-

caused environmental degradation. Researchers across multiple disciplines—social 

psychology, behavioral economics, evolutionary biology—have identified mechanisms that 

can promote cooperation and help avert ‘tragedies of the commons.’ This dissertation 

attempts to contribute in multiple ways to our understanding of cooperation and the 

mechanisms that support it. First, acknowledging that people can experience a great diversity 

of interdependent situations—especially in field settings—this dissertation provides an 

empirical map of the patterns of interdependence in the daily lives of individuals and 

romantic couples. Further, it examines how people’s perceptions of interdependence across 

multiple dimensions relate to cooperation in the lab and in the field. Second, considering the 

pervasiveness and consequences of power asymmetries in social interactions, this dissertation 

examines how power relates to cooperation and different strategies to promote cooperation 

and punish norm violations. Third, acknowledging the fundamental role of emotions in 

motivating punishment of norm violations, this work examines how anger and disgust 

differentially relate to direct, confrontational punishment versus more indirect punishment, 

via gossip and social exclusion. Finally, the dissertation further probes the distinction 

between direct and indirect strategies to punish offenders and investigates how a host of 

factors—including the severity and self-relevance of violations, and the interpersonal value of 

offenders—influence punishment in daily life.  

Interdependence and cooperation in daily life. Chapter 3 of this dissertation used 

an intensive, experience sampling approach combined with a multidimensional model of 

interdependence to study (a) how people perceive mutual dependence, conflict, and power in 

their daily lives and (b) how their perceptions of interdependence along these dimensions 

relate to cooperation in the lab and in the field. Findings revealed considerable variability in 
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people’s perceptions of daily interdependence, most of which was due to differences across 

situations rather than across individuals. That said, findings from Chapter 3 also showed that 

a specific pattern of interdependence was most prevalent in daily social interactions. 

Individuals and romantic couples tended to perceive social situations as involving moderate 

mutual dependence, low conflict, and symmetric power. Perceptions of mutual dependence 

were positively associated with cooperation, whereas perceptions of conflict were negatively 

associated with cooperation, both in daily life situations and in incentivized economic games 

in the laboratory. Finally, perceived conflict in daily life resembled perceived conflict in 

some of the most benign experimental situations—i.e., the Stag Hunt and Maximizing 

Difference games—that involve moderate to highly corresponding interests. 

 Power and cooperation in social interactions. Multiple chapters of this dissertation 

focused on power. Findings from Chapter 3 suggested that power asymmetries are common 

in some contexts, such as work relationships, but they are not overall frequent in people’s 

daily interactions. In contrast with experimental work suggesting detrimental effects of power 

on cooperation, perceptions of power were not associated with own and others’ cooperation 

in daily life. Nevertheless, exploratory analyses suggested that high power may exacerbate 

the negative effects of conflict on cooperation. Chapter 4 extended these findings by using 

experimental studies to manipulate power and test its effects on cooperation and strategies to 

promote cooperation. With the use of novel, web-based software, participants were monitored 

while making consequential decisions within real-time dyadic and group interactions. 

Consistent with findings in daily life interactions (Chapter 3), objective, manipulated 

differences in power had no effect on cooperation.  

Chapter 4 further examined how objective differences in power affect strategies to 

promote cooperation in social dilemmas. Based on considerations of the risks and benefits 

associated with distinct strategies to promote cooperation, it was expected that high-power 
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individuals may be more willing to use costly punishment to deter non-cooperation, whereas 

low-power individuals may be more inclined to use gossip. However, findings did not 

provide support for these predictions: across two experimental studies, power had no effect 

on the use of punishment and gossip to promote cooperation in a social dilemma. Chapter 6 

aimed to test the relations of power with these different punishment strategies in more 

ecologically valid situations. Findings in such natural settings suggested that people indeed 

condition their punishment strategies on the power they possess relative to offenders. 

Consistent with the idea that high-power individuals can afford the risk of potential 

retaliation, increases in perceived power were associated with a higher likelihood of directly 

confronting offenders. In contrast, consistent with the idea that low-power individuals are 

more sensitive to retaliation risks, decreases in perceived power were associated with a higher 

likelihood of indirectly punishing norm violations, via gossip and social avoidance.  

 Antecedents of direct and indirect punishment. Chapter 5 used multiple vignette 

studies and re-analyzed data from a large, experience sampling study to investigate (a) the 

role of two other-condemning emotions—anger and disgust—in motivating direct and 

indirect punishment of moral violations, (b) the effects of the self-relevance of moral 

violations on anger and disgust, and on associated punishment tendencies, and (c) the 

possibility that anger and disgust differentially mediate the effects of self-relevance on 

distinct tendencies to punish offenders. Findings suggested that anger and disgust could be 

differentiated on the basis of unique antecedents and consequences. While anger was 

associated with high-cost, direct punishment tendencies, disgust was instead associated with 

lower-cost, indirect punishment tendencies. Further, findings from Chapter 5 indicated that 

people’s emotional experiences and associated punishment tendencies shifted depending on 

the costliness of moral violations to themselves. Putting participants in the role of second-

party victims of moral violations led to increases in anger, and to stronger motivations to 
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directly punish offenders, via physical or verbal means. In contrast, putting participants in the 

role of third-party observers of moral violations led to increases in feelings of disgust. Second 

and third parties did not show different preferences to engage in indirect punishment. 

Nevertheless, the self-relevance of moral violations influenced indirect punishment partially 

via disgust, but not via anger, whereas it influenced direct punishment partially via anger, but 

not via disgust. 

Chapter 6 further investigated the proposition that people deploy direct and indirect 

punishment in a way that is conditional to relational, situational, and emotional factors. To 

test this proposition, Chapter 6 relied on a longitudinal diary methodology, allowing to 

investigate direct and indirect punishment in response to norm violations occurring in 

ecologically valid, daily life settings. When examining how the self-relevance of norm 

violations related to punishment in daily life situations, findings revealed a discrepancy 

between people’s punishment motivations (i.e., what they felt like doing) and their behaviors 

(i.e., what they reported actually doing). Contrasting findings from vignette studies in 

Chapter 5, people reported similar motivations to punish offenders via direct (i.e., physical 

and verbal) and indirect means (i.e., gossip and social exclusion), irrespective of the 

costliness of norm violations for themselves. However, when looking at people’s punishment 

behaviors in daily life, findings instead showed that self-relevant offenses were overall met 

with stronger punishment responses. Further, consistent with results from Chapter 5, shifts in 

the self-relevance of norm violations were associated with larger increases in direct 

confrontation of offenders, compared to gossip and social avoidance behaviors. 

Further, Chapter 6 tested how anger and disgust relate to direct and indirect 

punishment of everyday norm violations—thus, attempting to replicate results from Chapter 5 

in more ecologically valid settings. Findings showed that anger and disgust were positively 

associated with motivations to punish offenders and with actual punishment behaviors in 
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daily life. Further, consistent with findings from Chapter 5, disgust was differentially 

associated with distinct punishment motivations and behaviors, such that it more strongly 

related with indirect punishment (i.e., gossip and exclusion) rather than direct confrontation 

(i.e., physical or verbal) of offenders. However, contrary to findings from vignette studies in 

Chapter 5, anger was not differentially associated with direct and indirect punishment. 

Finally, Chapter 6 considered two additional factors that can shift individuals’ 

willingness to engage in direct and indirect punishment: the valuation of their relationship 

with offenders and their judgments of moral wrongness. Consistent with the idea that people 

weigh the benefits of changing offenders’ behavior when deciding how to punish, individuals 

were more motivated and more likely to directly confront offenders whom they highly 

valued. Instead, they were more likely to gossip about and socially exclude offenders that 

they valued less. Further, consistent with the idea that people weigh the risks of retaliation 

from offenders, individuals were more likely to gossip and avoid (rather than directly 

confront) offenders who previously engaged in severe, morally wrong. Together, findings 

from Chapter 6 provided strong support for the proposition that people use direct and indirect 

punishment in a context-sensitive manner, based on their inferences about the situation they 

are in, their estimates of others’ relationship value, and the costs imposed by others’ offenses. 
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